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(I) 



(57) Abstract 



The invention concerns amide derivatives of Formula (I), wherein R 3 is (l-6C)alkyl or halogeno; m is 1-3 and R 1 is 
selected from substituents such as: (A) hydroxy, halogeno, (l-6C)alkyl, (l-6C)alkoxy, aryl, heteroaryl and heterocyclyl; and 
(B) dK(l-6C)alkyl]amino-(l-6C)alkyl, (!-6C)aIkoxY-(2-6C)alkoxy, di-[(l-6C)alkyl]amino-(2-6C)aIkoxy, aryloxy, heteroaryioxy, het- 
eroaryKl-6C)aIkoxy, heterocyclyloxy and heterocyclyl-(l-6C)alkoxy; p is 0-2 and R 2 is a substituent such as hydroxy and halogeno; 
q is 0-4; and R 4 is aryl or cycloalkyl which bears 1-3 substituents such as: (C) hydrogen, hydroxy, halogeno and heterocyclyl; and (D) 
heteroaryl-(l-6C)alkoxy and heterocycIyl-(l-6C)alkoxy, provided that a sustituent on R 4 is selected from paragraph (C) only if at least 
one R ! group is selected from paragraph (B); processes for their preparation, pharmaceutical compositions containing them and their use in 
the treatment of diseases or medical conditions mediated by cytokines. 
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BENZAMIDE DERIVATIVES FOR THE TREATMENT OF DISEASES MEDIATED BY CYTOKINES 

This invention concerns certain amide derivatives which are useful as inhibitors of 
cytokine mediated disease. The invention also concerns processes for the manufacture of the 
5 amide derivatives of the invention, pharmaceutical compositions containing them and their 
use in therapeutic methods, for example by virtue of inhibition of cytokine mediated disease. 

The amide derivatives disclosed in the present invention are inhibitors of the 
production of cytokines such as Tumour Necrosis Factor (hereinafter TNF), for example 
TNFa, and various members of the interleukin (hereinafter IL) family, for example IL-1, IL-6 

1 0 and IL-8. Accordingly the compounds of the invention will be useful in the treatment of 
diseases or medical conditions in which excessive production of cytokines occurs, for 
example excessive production of TNFa or IL-1 . It is known that cytokines are produced by a 
wide variety of cells such as monocytes and macrophages and that they give rise to a variety 
of physiological effects which are believed to be important in disease or medical conditions 

15 such as inflammation and immunoregulation. For example, TNFa and IL-1 have been 
implicated in the cell signalling cascade which is believed to contribute to the pathology of 
disease states such as inflammatory and allergic diseases and cytokine-induced toxicity. It is 
also known that, in certain cellular systems, TNFa production precedes and mediates the 

- production of other cytokines such as IL-1. 

20 Abnormal levels of cytokines have also been implicated in, for example, the 

production of physiologically-active eicosanoids such as the prostaglandins and leukotrienes, 
the stimulation of the release of proteolytic enzymes such as collagenase, the activation of the 
immune system, for example by stimulation of T-helper cells, the activation of osteoclast 
activity leading to the resorption of calcium, the stimulation of the release of proteoglycans 

25 from, for example, cartilage, the stimulation of cell proliferation and to angiogenesis. 

Cytokines are also believed to be implicated in the production and development of 
disease states such as inflammatory and allergic diseases, for example inflammation of the 
joints (especially rheumatoid arthritis, osteoarthritis and gout), inflammation of the 
gastrointestinal tract (especially inflammatory bowel disease, ulcerative colitis, Crohn's 

30 disease and gastritis), skin disease (especially psoriasis, eczema and dermatitis) and 
respiratory disease (especially asthma, bronchitis, allergic rhinitis and adult respiratory 
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such as the cytokines, for example TNFa and IL-1 . It is known that p3 8 kinase 
phosphorylates certain intracellular proteins which are involved in the cascade of enzymatic 
steps which leads to the biosynthesis and excretion of cytokines such as TNFa and IL-1. 
Known inhibitors of p38 kinase have been reviewed by G. J. Hanson in Expert Opinions on 
5 Therapeutic Patents, 1997, 7, 729-733. p38 kinase is known to exist in isoforms identified a 
p38aandp38p. 

The compounds disclosed in the present invention are inhibitors of the production of 
cytokines such as TNF, in particular of TNFa, and various interleukins, in particular IL-1 . 
It is known from J. Med. Chem., 1996, 39, 3343-3356, that certain benzamide 
1 0 derivatives can upregulate the expression of the low density lipoprotein (LDL) receptor in 
human hepatocyte cells. The disclosed compounds included certain N-(2-methylphenyl)-, 
N-(2-methoxyphenyl)- and N-(2-halogenophenyl)-benzamide derivatives. One of the 
.disclosed compounds is N-[5-(3-cyclohexylpropionamido)-2-methylphenyl]- 
,, 3,4-methylenedioxybenzamide. 
15 It is known from US Patent No. 4,367,328 (Chemical Abstracts, 98, 1 445 1 5) that 

certain epoxy resins may be prepared from the chemical intermediate 
, N-{5-[2-(2,3-epoxypropoxy)ben^ 

, . According to one aspect of the present invention there is provided a compound of the 
, v Formula I 




wherein R 3 is (l-6C)alkyl or halogeno; 

R 1 is selected from the substituents defined in paragraphs (A) and (B) hereinafter:- 

(A) hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitro, amino, carboxy, 
carbamoyl, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, (l-6C)alkylthio, 
25 (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N,N-di-[(i-6C)alkyl]carbamoyl, 
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N-(l -6C)alkylcarbamoyl-( 1 -6C)alkylamino, N-(l -6G)alkyl-N;N-dK(l -6e)alkyl]carbamoyl- 
(l-6C)alkylamino,N<l-6C)alkyl-^ 

(2-6C)alkylamino,N-(l-6C)alkyl-di-[(l-6C)alkyl]amino-(2-6C)alkylamino, 
(1 -6C)alkanesulphonylamino, N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, halogeno- 
5 (2-6C)alkanoylamino, hydroxy-(2-6C)aIkanoylamino, (l-6C)alkoxy-(2-6C)a!kanoylamino, 
cyano-(2-6C)alkanoylaraino, carboxy-(2-6C)alkanoy lamino, ( 1 -6C)alkoxycarbonyl- 
(2-6C)aIkanoylamino, carbamoyl-(2-6C)alkanoylamino, N-(l-6C)alkylcarbamoyl- 
(2-6C)alkanoylamino, N,N-di-[( 1 -6C)alkyl]carbamoyI-(2-6C)alkanoylamino, 
amino-(2-6C)alkanoylamino, ( 1 -6C)alkylamino-(2-6C)alkanoy lamino, di-[( 1 -6C)alkyl]amino- 

1 0 (2-6C)alkanoy lamino, aryloxy, aiy lamino, aryl-( 1 -6C)alkylamino, N-( 1 -6C)alkyl- 
aryl-(l-6C)alkylamino, aroylamino, arylsulphonylamino.N-arylsulphamoyl, 
aryl-(2-6C)alkanoylamino, aryl-(l-6C)alkoxy-(l-6C)alkyl, aryl-(l-6C)alkylamino- 
.(l-6C)alkyl, N-(l-6C)alkyl-aryl-(l-6C)alkylamino-(l-6C)alkyl, heteroaryloxy, heteroaryl- 
<.l-6C)a!koxy, heteroarylamino, heteroaryl-(l-6C)alkylamino, N-(l-6C)alkyl-heteroaryl- 

15 (1 -6C)alkylamino, heteroarylcarbonylamino, heteroarylsulphonylamino, 

N-heteroarylsulphamoyl, heteroaryl-(2-6C)alkanoylamino, heteroaryl-(l -6C)alkoxy- 
(1 -6C)alkyl, heteroaryl-(l -6C)alkylamino-(l -6C)alkyl, N-(l -6C)alkyl-heteroaryl- 
(1 -6C)alky lamino-( 1 -6C)alkyl, heterocyclyloxy, heterocyclyl-( 1 -6C)alkoxy, 
iheterocyclylamino, heterocyclyl-(l -6C)alkylamino, N-(l-6C)alkyl-heterocyclyl- 

20 (l-6C)alkylamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino, 

N-heterocyclylsulphamoyl, heterocyclyl-(2-6C)alkanoylamino, heterocyclyl-(l-6C)alkoxy- 
(l-6C)alkyl, heterocyclyl-(l-6C)alkylamino-(l-6C)alkyl and 
N-(l-6C)alkyl-heterocyclyl-(l-6C)alkylamino-(l-6C)alkyl; 

and wherein any aryl, heteroaryl or heterocyclyl group in a R 1 substituent may optionally bear 
25 1 or 2 substituents selected from halogeno, ( 1 -6C)alkyl and ( 1 -6C)alkoxy; 

and wherein any of the substituents defined in paragraph (B) hereinbefore which comprise a 
CH 2 group which is attached to 2 carbon atoms or a CH 3 group which is attached to a carbon 
atom may optionally bear on each said CH 2 or CH 3 group a substituent selected from hydroxy, 
amino, (l-6C)alkoxy, (l-6C)alkylamino and di-[(l-6C)alkyl]amino; 
30 mis 1,2 or 3; 

R 2 is hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitro, amino, carboxy, 
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(l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, (l-6C)alkylamino or 

di-[(l-6C)alkyl]amino; 

p is 0, 1 or 2; 

qis 0, 1,2, 3 or 4; and 

5 R< is aryl or cycloalkyl wherein R 4 is substituted with 1, 2 or 3 substituents selected from 

paragraphs (C) and (D) hereinafter: 

~ (C) hydrogen, hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitro, amino, 

carboxy, carbamoyl, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, 
(l-6C)alkylthio, (l-6C)alkylsul P hinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
10 di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl,N-(l-6C)alkylcarbamoyl, 

N N-di-[(l -6C)alkyl]carbamoyl, (l-6C)alkanoyl, cyano-(l-6C)alkyl, hydroxy-(l-6C)alkyl, 
amino-(l-6C)alkyl. (l-6C)alkanoyloxy, (l-6C)alkanoylamino, (l-6C)alkoxycarbonylamino, 
N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, aryl, aryl-(l-6C)alkyl, 
aryl-(l-6C)alkoxy, arylthio, arylsulphinyl, arylsulphonyl, heteroaryl, heteroaryl-(l-6C)alkyl, 
15 heterocyclyl and heterocyclyl-(l-6C)alkyl; and 

(D) (l-3C)alkylenedioxy, halogeno-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
carboxy-(l-6C)alkyl, (l-6C)alkoxycarbonyl-(l-6C)alkyl, carbamoyl-(l-6C)alkyl, 
NKl-6C)alk y lcarbamoyKl-6C)alkyl,N,H-dK(l-6C)alkyl]c^^ 

( l-6C)alkylamm^^ 

20 (l-6C)alkyl, (l-6C)alkoxy-(2-6C)alkoxy-(l-6C)alkyl, hydroxy-(2-6C)alkylamino-(l-6C)alkyl, 
(l-6C)alkoxy<2-6C)alkylaimnoKl-6C)alkyl,ammo^ 
(l-6C)alkylaminoK2-6C)alkylammo<l-6C)alky^ 

(l-6C)alkyl, (l-6C)alkylthio-(l-6C)alkyl, hydroxy.(2-6C)alkylthio-(l-6C)alkyl, 
(,.6C)alkoxy-(2-6C)alkylthio-(l-6C)alkyl, hydrox y -N<l-6C)alkyH2-6C)alkylamino- 
25 (l-6C)alkyl, (l-6C)alkoxy-N-(l-6C)alkyl-(2-6C)alkylamino-(l-6C)alkyl, 
animo-NK^Qalky^^ 

(2-6C)alkylamino<l-6C)alkyl,di-[(l-6C)alk y l]amino-N.^ 

(l-6C)alkyl, trifluoromethoxy, halogeno-(2-6C)alkoxy, hydroxy-(2-6C)alkoxy, (l-6C)alkoxy- 
(2-6C)alkoxy, cyano-(l-6C)alkoxy, carboxy-(l-6C)alkoxy, (l-6C)alkoxycarbonyl- 
30 (l-6C)alkoxy, carbamoyKl-6C)alkoxy, N-(l-6C)alkylcarbamoyKl-6C)alkoxy, 
N,N-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkoxy,amino-(2-6C)alkoxy, 
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(l-6C)alkylamino-(2-6C)alkoxy, di-[(l-6C)alkyl]amino-(2-6G)alkoxy, halogeno- 
(2-6C)alkylamino, hydroxy-(2-6C)alkylamino, ( 1 -6C)alkoxy-(2-6C)aIkylamino, cyano- 
(l-6C)alkylamino,carboxy-(l-6C)alkylamino,(l-6C)alkoxycarbonyl<l^ 
carbamoyl-(l-6C)alkylamino,N-(l^C)alkylcarbamoyl-(l-6C)alkylamino ) 
5 N,N-di-[(l-6C)alkyI]carbamoyl-(l-6C)alkylamino, amino-(2-6C)alkylamino, 
(1 -6C)alkylamin6-(2-6C)alkylamino, di-[(l -6C)alkyI]amino-(2-6C)alkylamino, 
N-(1.6C)alkyl-halogeno-(l-6C)alkylamino,N-(l-6C)aIkyI-hydroxy-(2-6C)alkylamino, 
HKl-6C)alkylKl-6C)alkoxy-(2-6C)alkylamino,N-(l^C)alkyl<yano<l^C)alkylamino ) 
N-( 1 -6C)alkyl-carboxy-( 1 -6C)alkylamino, N-( 1 -6C)alkyl-( 1 -6C)alkoxycarbonyl- 
10 (1.6C)alkylamino, N-(l-6C)aIkyl-carbamoyl-(l-6C)alkylamino, N-(l-6C)alkyl- 
N-(l^C)alkylcarbamoyl-(l-6C)alkylamino,^ 

(l-6C)alkylamino, N-(l-6C)alkyl-amino-(2-6C)alkylamino, N-(l-6C)alkyl-(l-6C)alkylamino- 
(2-6C)alkylamino, N-(l-6C)alkyl-di-[(l -6C)alkyI]amino-(2-6G)alkylamino, 
Cl-6C)dkanesulphonylamino,NKl-6C)alkyl-(l-6C)alkanesulphonylamino,balogeno- 

15 (2-6C)alkanoylamino, hydroxy-(2-6C)alkanoylamino, (l-6C)alkoxy-(2-6C)alkanoylamino, 
cyano-(2-6C)alkanoylamino, carboxy-(2-6C)alkanoylamino, ( 1 -6C)alkoxycarbonyl- 
(2-6C)alkanoylamino, carbamoyl-(2-6C)alkanoylamino, N-(l -6C)aIkylcarbamoyl- 
(2-6C)alkanoylamino,N,N.di4(l-6C)alkyl]carbamoyl-(2-6C)alkanoylam 
amin<|(2-6C)alkanoylamino,(l-6C)alkylamino<2-6C)alk^ di-[(l-6C)alkyl]amino- 

20 (2-6C)alkanoylamino, aryloxy, arylamino, aryl-(l-6C)alkylamino, N-(l-6C)alkyl-aryl- 
(l-6C)alkylamino, aroylamino, arylsulphonylamino, N-arylsulphamoyl, 
aryl-(2-6C)alkanoylamino, aryl-(l-6C)alkoxy-(l-6C)alkyl, aryl-(l-6C)aIkylamino- 
(l-6C)alkyl, N-(l-6C)alkyl-aryl-(l-6C)alkylamino-(l-6C)alkyl ! heteroaiyloxy, heteroaryl- 
(l-6C)alkoxy, heteroarylamino, heteroaryl-(l-6G)alkylamino, N-(l-6C)alkyl-heteroaryl- 

25 (l-6C)alky!amino, heteroarylcarbonylamino, heteroarylsulphonylamino, 

N-heteroarylsulphamoyl, heteroaryl-(2-6C)alkanoylamino, heteroaryl-( 1 -6C)alkoxy- 
(l-6C)alkyl, heteroaryl.(l-6C)alkylamino-(l-6C)alkyl,N-(l-6C)alkyl-heteroaryl- 
(l-6C)alkylamino-(l-6C)alkyl, heterocyclyloxy, heterocyclyl-(l-6C)alkoxy, 
heterocyclylamino, heterocyclyl-( 1 -6C)alkylamino, N-( 1 -6C)alkyl-heterocyclyl- 

30 (l-6C)alkylamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino, 

N-heterocyclylsulphamoyl,heterocyclyl-(2-6C)alkanoylamino,heterocyclyl-(1.6C)alkoxy- 
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(l-6C)alkyl, heterocyclyKl-6C)alkylamino-(l-6C)alkyl and 

^1*2 subsu<uen.s select from halogeno, <l-6C)alkyl and (r-oQrukoxy; 
5 * wherein any of dte subs*™* defined in paragraph (D, he.inb.fore which Comoro a 

anUno, (l-6C)alkoxy, (,-6C)alkylamino and dH(l-6C)alkyl)amr«o; 
or a phrumaceutically-acceptable sal. or jr^leavable este, thereof; ^ 
,„ Jm«.— ton* i sse 1 eo t edfion,pa I a g raph(C,here i nheforeon ly ,fa..ea S , 

one R' group is selected from paragraph (B) hereinbefore; 

^ provided *fc^lHH«*Wn ta-B,-rtl * 
3 4-meftylenedioxybeuaamide and li -!5-P-(2,3-epoxvpropoxy)be m an U do]- 

2-methylphenyl)-2.(23-epoxypropoxy)benzamideareexctade4. 
Formula I 

wherein R' is (l-6C)alkyl or halogeno; 

R. is select from ft. substituents defined in paragraphs (A) and (B) here-after:- 

(A) hydroxy, halogeno, rrifluoromethyl, cyano, ntercapto, thro, ant.no, carhoxy, 
2 „ carbamoyl, (,-6C)allcyl, O-dC^oxy, 0*3*** 

( t^ahrylsulphinyl, <1.6C)a,,cy.su,phonyl, - 
(WQalkoxycaAonyhH^C)^^ 

d-dOalkanoyl, cyano-(l-6C)alkyl, hydroxy^ -6C)alkyl, anu»o-(l-6C)alkyl, 

^-(l-oQatoxy, arylrhio, aryl.ulph.nyl, ary.au.phonyl, heteroaryl, heleroaryKl-oQalkyl, 
heteroeyclylandheterocyclyKl-6C)allcyl;and 

(B) (1.3C)alkyl=nedioxy, halogeno-(l-6C)a!kyl, (1 -«C)aficoxy-(l-6C)alkyl, 
carboxy-fWOalkyl, (l^C)alkoxycarbonyKl-6C)alkyl, carbamoyHl-6C)alkyl, 

.Kd-aOaM-ino-d-oOalkyl, hydroxy-(2-6C,a, ta y- 
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( 1 -6C)alkyl, ( 1 -6C)alkoxy-(2-6C)alkoxy-(l -6C)alkyl, hydroxy-(2-6C)alkylamino-( 1 -6C)alkyl, 
( 1 -6C)alk6xy-(2-6C)alkylamino-( 1 -6C)alkyl, amino-(2-6C)alkylamino-( 1 -6C)alkyl, 
( 1 -6C)alkyIamino-(2-6C)alkylamino-( 1 -6C)aIkyl, di-[(l -6C)alkyl]amino-(2-6C)alkylamino- 
(l-6C)alkyl,(l-6C)alkylthio^l-6C)alkyl,hydroxy<2-6C)alkylthio-(l-6C)d 
5 (l-6C)alkoxy-(2-6C)alkylthio-(l-6C)alkyl, halogeno-(2-6C)alkoxy, hydroxy-(2-6C)aIkoxy, 
(l-6C)alkoxy-(2-6C)alkoxy, cyano-(l-6C)alkoxy, carboxy-(l-6C)alkoxy, 
(l-6C)alkoxycarbonyl<l-6C)alkoxy,carbamoyKl-6C)alkoxy,NKl-6C)allcylcarb 
(l-6C)alkoxy,N,N-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkoxy,amino-(2-6C)aIkoxy, 
(l-6C)alkylaminoK2-6C)aIkoxy,di-[(l-6C)alkyl]amino-(2-6C)alkoxy, 

10 halogeno-(2-6C)alkylamino, hydroxy-(2-6C)alkylamino, (l-6C)alkoxy-(2-6C)alkylamino, 
cyano-( 1 -6C)alkylamino, carboxy-( 1 -6C)alkylamino, ( 1 -6C)alkoxycarbonyl- 
(1 -6C)alkylamino, carbamoyl-( 1 -6C)alkylamino, N-( 1 -6C)alkylcarbamoyl-( 1 -6C)alkylamino, 
,N,N-di-[( 1 -6C)alkyl]carbamoyI-( 1 -6C)aIkylamino, amino-(2-6C)alkyIamino, 
(1 -6C)alkylamino-(2-6C)alkylamino, di-[( 1 -6C)alkyl]amino-(2-6C)alkylamino, 

1 5 N-( 1 -6C)alkyl-halogeno-( 1 -6C)alkylamino, N-( 1 -6C)alkyl-hydroxy-(2-6C)alkylamino, 
N-(l -6C)alkyl-(l -6C)alkoxy-(2-6C)alkylamino, N-(l -6C)alkyl-cyano-(l -6C)alkylamino, 
NKl-6C)alkyl-carboxy-(l-6C)aIkylamino,N-(l-6C)alkyl-(l-6C)alkoxycarbonyl- 
t ( 1 r 6C)alkylamino, N-( 1 -6C)alkyl-carbamoyl-(l -6C)alkylamino, N-( 1 -6C)alkyl- 
fN:;.(l-6C)alkylc^ 

20 (l-6C)alkylamino, N-(l-6C)alkyl-amino-(2-6C)alkylamino, N-(l-6C)alkyl-(l-6C)alkylamino- 
(2-6C)alkylamino, N-( 1 -6C)alkyl-di-[( 1 -6C)alkyl]amino-(2-6C)alkylamino, 
(l-6C)alkanesulphonylamino, haIogeno-(2-6C)alkanoylamino, hydroxy- 
(2-6C)aIkanoylamino, ( 1 -6C)alkoxy-(2-6C)alkanoylamino, cyano-(2-6C)alkanoylamino, 
carboxy-(2-6C)alkanoylamino, (1 -6C)alkoxycarbonyl-(2-6C)alkanoylamino, carbamoyl- 

25 (2-6C)alkanoylamino, N-(l-6C)alkylcarbamoyl-(2-6C)alkanoylamino, 

N,N-di-[( 1 -6C)alkyl]carbamoyl-(2-6C)alkanoylamino, ammo-(2-6C)alkanoylamino, 
(1 -6C)alkylamino-(2-6C)alkanoylamino, di-[(l -6C)alkyl]amino-(2-6C)alkanoylamino, 
aryloxy, atylamino, aryl-(l-6C)alkylamino, N-(l-6C)alkyl-aryl-(l-6C)alkylamino, 
aroylamino, arylsulphonylamino, N-arylsulphamoyl, aryl-(2-6C)alkanoylamino, 

30 heteroaryloxy, heteroaryl-( 1 -6C)alkoxy, heteroarylamino, heteroaryl-(l -6C)alkylamino, 
N-( 1 -6C)alky l-heteroaryl-( 1 -6C)alkylamino, heteroarylcarbonylamino, 
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LL. w « *- « - * — — — 4 fom " ( Q 

(l-6C)alkoxy; 

m is 1, 2 or 3; „„_u_ vv 
R M S h,droxy.Wog*o. mfluo ro m«hyl, cyano, mercapto, n.,0, -,no, carboxy, 

,0 <X«W <W* (.•«.(.^C)a.M-no or 

di.[(l-6C)alkyl]amino; 

p is 0, 1 or 2; 

2 „ (W a B ^yl,cya n o< 1 ^)*l,hy^1^l.^ 1 • 6C '*' , • 

O^CWoxy, (1*3—*—. O-^oxycarbony -.0 

heterocyclyl and het«ocyclyl-(l-6C)alkyl; and 
25 D ) (^SC^enedioxy.Mogeno^^M^^y-tlW, 

^xyWy,, (WOa^oxy^nyHUO.M, — <.« 

,0 , 6Oalk 0 xy^C,alkyla^^^ . 
30 (l-6C)alxoxy V J ) aUd^OalkyllamincK^Qalkylannno- 
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(l-6C)alkyl, (l-6C)alkylthio-(l-6C)alkyl, hydroxy-(2-6C)alkylthio-(l-6C)aIkyl, 
(1 -6C)alkoxy-(2-6C)alkylthio-(l -6C)alkyl, halogeno-(2-6C)alkoxy, hydroxy-(2-6C)a!koxy, 
(l-6C)alkoxy-(2-6C)alkoxy, cyano-(l-6C)alkoxy, carboxy-(l-6C)alkoxy, 
( 1 -6C)alkoxycarbonyl-( 1 -6C)alkoxy, carbamoy l-( 1 -6C)alkoxy , N-( 1 -6C)alkylcarbamoyl- 
5 (l-6C)alkoxy, N,N-di-[(l-6C)alkyl]carbamoyl-(l -6C)alkoxy, amino-(2-6C)alkoxy, 
(l-6C)alkylamino-(2-6C)aIkoxy, di-[(l-6C)alkyl]amino-(2-6C)alkoxy, halogeno- 
(2-6C)aIkylamino, hydroxy-(2-6C)alkylamino, (l-6C)alkoxy-(2-6C)alkylamino, 
cyano-(l-6C)alkylamino, carboxy-(l-6C)alkylamino, (l-6C)alkoxycarbonyI- 
( 1 -6C)alkylamino, carbamoyl-(l -6C)alkylamino, N-( 1 -6C)alkylcarbamoyl-( 1 -6C)alkylamino, 

1 0 N,N-di-[( 1 -6C)alkyl]carbamoyl-( 1 -6C)alkylamino, amino-(2-6C)aIkylamino, 
( 1 -6C)alkyiamino-(2-6C)alkylamino, di-[( 1 -6C)aIkyl]amino-(2-6C)alkylamino, 
N-(l -6C)alkyl-halogeno-( 1 -6C)alkylamino, N-( 1 -6C)alkyl-hydroxy-(2-6C)alkylamino, 
N-( 1 -6C)alkyl-(l -6C)alkoxy-(2-6C)alkylamino, N-( 1 -6C)alkyl-cyano-(l -6C)alkylaraino, 
]i<l-6C)alkyl-carboxy-(l-6C)a^ 

15 (l-6C)alkylamino, N-(l-6C)alkyl-carbamoyl-(l-6C)alkylamino, N-(l-6C)alkyl- 
N-(l-6C)alkylcarbamoyl-(l-6C)alkylamino^^ 

(l-6C)alkylamino,N-(l-6C)alkyl-amino-(2-6C)alkylamino,N-(l-6C)alk^ 
.,p-6C)alkylamino, N-(l-6C)alkyl-di-[(l-6C)alkyl]amino-(2-6C)aIkylamino, 
lP-6C)alkanesulphonylamino, halogeno-(2-6C)alkanoylamino, hydroxy- 

20 (2-6C)alkanoylamino, (l-6C)alkoxy-(2-6C)alkanoylamino, cyano-(2-6C)aikanoylamino, 
carboxy-(2-6C)alkanoy lamino, ( 1 -6C)alkoxycarbonyl-(2-6C)alkanoylamino, 
carbamoyl-(2-6C)alkanoylamino, N-(l -6C)alkylcarbamoyl-(2-6C)alkanoy lamino, 
N,N-di-[( 1 -6C)alkyl]carbamoyl-(2-6C)alkanoylamino, amino-(2-6C)alkanoylamino, 
(l-6C)alkylamino-(2-6C)alkanoyIamino, di-[(l-6C)alkyl]amino- (2-6C)alkanoylamino, 

25 aryloxy, arylamino, aryl-(l-6C)alkylamino, N-(l-6C)alkyl-aryl-(l-6C)alkylamino, 
aroylamino, arylsulphonylamino, N-arylsulphamoyl, aryl-(2-6C)alkanoylamino, 
heteroaryloxy, heteroaryl-(l-6C)alkoxy, heteroarylamino, heteroaryl-(l-6C)alkylamino, 
N-(l-6C)alkyl-heteroaryl-(l-6C)alkylamino, heteroarylcarbonylamino, 
heteroarylsulphonylamino,N-heteroarylsulphamoyl,heteroaryl-(2-6C)alkanoylam 

30 heterocyclyloxy, heterocyclyl-(l-6C)alkoxy, heterocyclylamino, heterocyclyl- 

(l-6C)alkylamino,N-(l-6C)alkyl-heterocyclyl-(l-6C)alkylaimno,heterocyclylcarbonylamin 
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on R may optionally bear 1 or 2 subsmuen 

(l-6C)alkoxy; viv0 cleavable ester thereof; 

provided that a substituent on R ta selects r 

Wched-chainalkylg^- Howeverrete individoal toohed-chain 

alkyl groups such as isopropyi v 

^cgous convention applies to other generic tern,, ^ 

15 caAonatoms.theu.venrionmcludeam in ^ icttlar TNF. Thesyntas 

of opnca«y active fom.mayb.caen^ou.by ^^orhv 

Suitable values for various R,K or k f. 

bui vm , nronaR 4 substituent include.- 

for halogeno: ^ ^ pMpyl> and ad W. 

25 forO-6C)# ^andallyl; 

fo,(2-6C)alkeny. : cthyny , and 2-propynyl; 

for (2-6C)alkynyl: ^ iMprop0XV and 

for (l-6C)alkoxy. 

butoxy; 

me thylamino, ethylamino and propylamine; 
30 for (l-6C)alkylamino: dimethyla mino, diethylamino and 

fordi-[(l-6C)alkyl]amino: 
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N-ethyl-N-methylamino; 
Suitable values for R 1 from paragraph (A) above and for a substituent on R 4 from 
paragraph (C) above include:- 



for(l-6C)alkylthio: 
5 for(l-6C)alkylsulphinyl: 



for(l-6C)alkylsulphonyl: 

for (l-6C)alkoxycarbonyl: 

for N-( 1 -6C)alkylcarbamoyl: 

for N,N-di-[(l-6C)alkyl]carbamoyl: 



10 



15 for(lT6C)alkanoyl: 
for cyano-(l-6C)alkyl: 

fox hydroxy^ l-6C)aIkyl: 

20 foramino-(l-6C)alkyl: 

for (l-6C)alkanoyloxy: 

for (l-6C)alkanoylamino: 

for (l-6C)alkoxycarbonylamino: 
25 forN-(l-6C)alkylsulphamoyl: 

forlsLN-di-Kl^Qalkyllsulphamoyl: N,N-dimethylsulphamoyl. 

A suitable value for R 1 or R 4 or for a substituent on R 4 when it is aryl or for the aryl 

group when R 1 or the substituent on R 4 is aiyithio, arylsulphinyl or arylsulphonyl is, for 

example, phenyl or naphthyl, preferably phenyl; when it is aryl-(l-6C)alkyl is, for example, 
30 benzyl and 2-phenylethyl; and when it is aryl-(l-6C)alkoxy is, for example, benzyloxy and 

2-phenylethoxy. 



methylthio, ethylthio and propylthio; 
methylsulphinyl, ethylsulphinyl and 
propylsulphinyl; 

methylsulphonyl, ethylsulphonyl and 
propylsulphonyl; 

methoxycarbonyl, ethoxycarbonyl, 
propoxycarbonyl and tert-butoxycarbonyl; 
N-methylcarbamoyl, N-ethylcarbamoyl and 
N-propylcarbamoyl; 
N,N-dimethylcarbamoyl, N-ethyl-N- 
methylcarbamoyl and N,N-diethylcarbamoyl; 
formyl, acetyl and propionyl; 
cyanomethyl, 2-cyanoethyl, 1-cyanoethyl and 
3-cyanopropyl; 

hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl 
and 3-hydroxypropyl; 

aminomethyl, 2-aminoethyl, 1-aminoethyl and 
3-aminopropyl; 

formyloxy, acetoxy and propionyloxy: 
formamido, acetamido and propionamido; 
methoxycarbonylamino; 
N-methylsulphamoyl and N-ethylsulphamoyl; 
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p4 when it is heteroaryl or for the 

he^aryl group «tan * or u* ]() . membere a bicycHc ring w,m up - 

^^«»— eu^su.puur.for^^^'' 
five nnghe— ^fror.oxygeu.n.^g ^ ^ 

^upmaybe.for.xau.p.e.aMeroarylm.tolo '» ^cydylorforure 

^ » »„,aromauc saruraud or parua^ ^ ^ fo[ 

example oxinnyl, oxetauyl, tetrahy P> , i[e[az i„yl (such as 

tettahydropyridinyl, dihydrofryrrmidinyl ^ [ OT 2-heterocyclytethyl group. 

20 paragraph (D) above include:- methylene dioxy, ethylenedioxy and 

for(l-3C)alkylenedioxy: propylene dioxy; 

fiuoromethylschloromethylsbromomethyl, 

for hafogeno-(l-6C)alkyl. difluor0 methyl, dichloromethyl, 

dforomome^^ 

25 and 2-bromoethyi; 

m efooxy m ethyl,ethoxy m e^^-thoxyethyl 

for(1 .4C)alkoxy-(l-6C)alkyl. 2 . metho xyethyl, 2-ethoxyethyl and 

3-methoxypropyU 

Mte yma« k yU-^VauryU-^eM 
30 forcarboay-(l«alkyl md 3-carboxypropyU 



V 
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for (l-6C)alkoxycarbonyl-(1.6C)alkyI: 



1 0 for carbamoy l-( 1 -6C)alkyl: 



for N-( 1 -6C)alkylcarbamoyl-( 1 -6C)alkyl: 



15 



20 forN,N-di-[(l-6C)alkyl]carbamoyl. 
(l-6C)alkyl: 



25 



for (l-6C)alkylamino-(l-6C)alkyl: 



30 



methoxycarbonylmethyl, 

ethoxycarbonylmethyl, tert-butoxy- . 

carbonylmethyl, 

1 -methoxycarbonylethyli 

1 -ethoxycarbonylethyl, 

2-methoxycarbonylethyl, 

2- ethoxycarbonylethyl, 

3- methoxycarbonylpropyl and 
3-ethoxycarbonylpropyl; 
carbamoylmethyl, 1-carbamoylethyl, 
2-carbamoylethyl and 3-carbamoylpropyl; 
N-methylcarbamoylmethyl, 
N-ethylcarbamoylmethyl, 
N-propylcarbamoylmethyl, 

1 -(N-methylcarbamoyl)ethyl, 
1 -(N-ethylcarbamoyl)ethy 1, 
2-(N-methylcarbamoyl)ethyl, 

2- (N-ethylcarbamoyl)ethyl and 

3- (N-methylcarbamoyl)propyl; 

N 5 N-dimethylcarbamoylmethyl, 
N-ethyl-N-methylcarbamoylmethyl, 
N 5 N-diethylcarbamoylmethyl, 
1 <N,N-dimethylcarbamoyl)ethyl, 
1 -(KN-diethylcarbamoyl)ethyl, 
2-(N 5 N-dimethylcarbamoyl)ethyl, 

2- (bLN-diethylcarbamoyI)ethyl and 

3- Qi,N-dimethylcarbamoyl)propyl; 
methylaminomethyl, ethylaminomethyl, 

1 -methylaminoethyl, 2-methylaminoethyl, 
2-ethylaminoethyl and 3-methylaminopropyl; 



i 
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fordi-[(l-6C)alkyl]amino-(l-6C)alkyl: 
for hydroxy-(2-6C)alkoxy-(l-6C)alkyl: 

5 

for(l-6C)alkoxy-(2-6C)alkoxy-(l-6C)alkyl 
10 for hydroxy-(2-6C)alkylamino-(l-6C)alkyl 



for (l-6C)alkoxy-(2-6C)alkylamino- 
(l-6C)alkyl: 



15 



foramino-(2-6C)alkylamino-(l-6C)alkyl: 



20 for (1.6C)alkylamino-(2-6C)alkylamino- 
(l-6C)alkyl: 



fordi-t(l-6C)alkyl]amino- 
25 (2-6C)alkylamino-(l-6C)alkyl: 

for (l-6C)alkylthio-(l-6C)alkyl: 



30 for hydroxy-(2-6C)alkylthio-(l-6C)alkyl: 
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dimethylaminomethyl, diethylaminomethyl, 
. „.....u..i^;« rt Pthv1. 2-dimethylaminoethyl 
and 3-dimethylaminopropyl; 

2- hydroxyethoxymethyl, 

3- hydroxypropoxymethyl and 
2-(2-hydroxyethoxy)ethyl; 

2- methoxyethoxymethyl, 

3- methoxypropoxymethyl and 
2-(2-methoxyethoxy)ethyl; 

2- hydroxyethylaminomethyl, 

3- hydroxypropylaminomethyl and 
2-(2-hydroxyethylamino)ethyl; 

2- methoxyethylaminomethyl, 

3- methoxypropylaminomethyl and 
2-(2-methoxyethylamino)ethyl; 

2- aminoethylaminomethyl, 

3- aminopropylaminomethyl and 
2-(2-aminoethylamino)ethyl; 

2- methylaminoethylaminomethyl, 

3- ethylaminopropylaminomethyl and 
2-(2-methylaminoethylamino)ethyl; 



2- dimethylaminoethylaminomethyl, 

3- dimethylaminopropylaminomethyl and 
3-(2-diethylaminoethylamino)propyl; 
methylthiomethyl, 2-ethylthioethyl and 
3-methylthiopropyl; 

2- hydroxyethylthiomethyl, 

3- hydroxypropylthiomethyl and 
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for (1.6C)alkoxy-(2-6C)alkylthio- 
(l-6C)aikyl: 

5 

for hydroxy-N-( 1 -6C)alkyl- 
(2-6C)aIkylamino-(1.6C)alkyl: 



10 for(l-6C)alkoxy-N-(l-6C)alkyl- 
(2-6C)alkylamino-(l -6C)alkyl: 

for amino-N-( 1 -6C)alky 1- 
15 (2-6C)alkylamino-(1.6C)alkyl: 

, for (l-6C)alkyiamino-N-(l-6C)alkyl- 
„(2.6C)alkylamino-(1.6C)alkyl: 

20 



for di-[(1.6C)alkyl]amino-N-(l-6C)alkyl- 
(2-6C)alkylamino-(l-6C)alkyl: 

25 



for halogeno-(2-6C)alkoxy: 
30 for hydroxy-(2-6C)alkoxy: 



2-(2-hydroxyethylthio)ethyl; 

2- methoxyethylthiomethyI, 

3- methoxypropylthiomethyl and 
2-(2-ethoxyethylthio)ethyl; 

N-methyl-2-hydroxyethylaminomethyl, 
N-ethyl-3-hydroxypropylaminomethyl and 
2-(N-methyN2-hydroxyethylamino)ethyl; 

N-methyl-2-methoxyethylaminomethyl 5 
N-ethyl-3-methoxypropylaminomethyl and 
2-(N-methyl-2-methoxyethylamino)ethyl; 

N-methyl-N-(2-aminoethyl)aminomethyl, 
N-ethyl-N-(3-aminopropyl)aminomethyl and 
2-[N-methyl-N-(2-aminoethyl)amino]ethyl; 

N-methyl-N-(2-methylaminoethyI)- 
aminomethyl,N-e%l-N-(3-ethylaminopropyl)- 
aminomethyl and 2-[N-methyl- 
N-(2-methylaminoethyl)amino]ethyl; 

N-methyl-2-dimethylaminoethylaminomethyl 5 
N-ethyl-3-dimethylaminopropylaminomethyl 
and 3-(N-methyl- 

2-diethylaminoethyIamino)propyl; 

2- chloroethoxy, 2-bromoethoxy and 

3- chloropropoxy; 

2-hydroxyethoxy, 3-hydroxypropoxy, 
2-hydroxy-2-methylethoxy and 
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for(l-6C)alkoxy-(2-6C)aikoxy: 

5 forcyano-(l-6C)alkoxy: 
forcarboxy-(l-6C)alkoxy: 
for (l-6C)alkoxycarbonyl-(l -6C)alkoxy : 



10 



forcarbamoyl-(l-6C)alkoxy: 
15 for H-(l-6C)alkylcarbamoyKl-6C)alkoxy: 

forEH-di-t( 1 - 6C > lkynCarbain0yl " 
(l-6C)alkoxy: 



20 



fotamino-(2-6C)alkoxy: 

for (l-6C)alkylamino-(2-6C)alkoxy: 



25 



fordi-t(l-6C)alkyl]amino-(2-6C)alkoxy: 
30 forhalogeno-(2-6C)alkylamino: 



4-hydroxybutoxy; 

o.methoxvethoxy, 2-ethoxyethoxy, 

^ethoxypropoxy^-methoxy-l-methylethoxy 

and4-ethoxybutoxy; 
cy anomethoxy,2-cyanoethoxyand 

3-cyanopropoxy; 

carboxymethoxy^-carboxyethoxyand 

3-carboxypropoxy; 
methoxycarbonylmethoxy, 

ethoxycarbonylmethoxy, 
tert-butoxycarbonylmethoxy, 

2- raethoxycarbonylethoxy and 

3- ethoxycarbonylpropoxy; 
carbamoylmethoxyand2-carbamoylethoxy; 

H-methylcarbamoylmethoxy, 

2- (H-ethylcarbamoyl)ethoxy and 

3- (N-methylcarbamoyl)ptopoxy; 

^H-dimethylcarbamoylmethoxy, 
2 '(^H-dimethylcarbamoyOethoxy and 

3- QiH-dieth y lcarbamoyl)propoxy; 
2 -aminoethoxy,3-ammopropoxyand 

4- aminobutoxy; 

2- methylaminoethoxy, 
2.methylamino4-methylethoxyand 

3- ethylaminopropoxy; 

2-dimethylaminoetboxy, 2-diethylaminoethoxy, 

2- dimethylamino-2-methylethoxyand 

3- dimethylaminopropoxy; 
2-fluoroethylamino, 2-chloroethylamino, 
2-bromoethylamino, 3-fluoropropylamino and 



I 
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for hydroxy-(2-6C)alkylamino: 
for (l-6C)alkoxy-(2-6C)aIkylamino: 

5 

for cyano-(l-6C)alkylamino: 
for carboxy-(l-6C)alkylamino: 

10 

for ( 1 -6C)alkoxy carbonyl- 
(l-6C)alkylamino: 

1 5 ■: for carbamoyl^ 1 -6C)alkylamino: 

for N-( 1 -6C)alkylcarbamoyl- 
(l-6C)alkylamino: 

20 

for N,N-di.[(l-6C)alkyI]carbamoyl. 
(l-6C)aIkylamino: 

25 for amino-(2-6C)alkylamino: 

for (l-6C)alkylamino-(2-6C)alkylamino: 



30 



3-chloropropylamino; 

2-hydroxyethylamino, 3-hydroxypropylamino 
and 4-hydroxybutylamino; 

2- methoxyethylamino, 2-ethoxyethylamino, 

3- methoxypropylamino and 
3-ethoxypropylamino; 
cyanomethylamino, 2-cyanoethyIamiho and 
3-cyanopropylamino; 

carboxymethylamino, 2-carboxyethylamino and 
3-carboxypropylamino; 

methoxycarbonylmethylamino, 

2- (ethoxycarbonyl)ethylamino and 

3- (tert-butoxycarbonyl)propylamino; 
carbamoylmethylamino and 
2-carbamoylethylamino; 

N-methylcarbamoylmethylamino, 
N-ethylcarbamoylmethylamino and 
2-(N-methylcarbamoyl)ethylamino; 

N,N-dimethylcarbamoylmethylamino ? 
N^N-diethylcarbamoylmethylamino and 
2-Q^ J N.dimethylcarbamoyl)ethylamino; 
2-aminoethylamino and 3-aminopropylamirio; 
2-methylaminoethylamino, 
2-ethylaminoethylamino, 

2- propylaminoethylamino, 

3- methylaminopropylamino, 

3- ethylaminopropylamino and 

4- methylaminobutylamino; 
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fordi-[(l-6C)alkyl]amino- 
(2-6C)alkylamino: 



forH-(l- 6C ) alkyl ' hal0gen °" 
10 (2-6C)alkylamino: 



forN-(l-6Qalkyl-hydroxy- 
(2-6C)alkylamino: 



15 



forH-(^6C)alkyl-(l-6C)alkoxy- 
(2-6C)alkylamino: 



20 



forH-(l-6C)alkyl-cyano-(l-6C)alkylamino: 

forH-d- 6 ^ 31 ^ 1 " 031150 ^" 
(l-6C)alkylanuno: 

25 for H-(l-6C)alkyKl-6Qalkoxycarbon y l- 
(l-6C)alkylamino: 

for H-(l-6Qalkyl-carbamoyl- 
30 (l-6C)alkylamino: 



o^irnethvlaminoethylamino, 
2 -(H-ethyl-H-methylami Q o)ethylamino, 

2-diethylaminoethylamino, 

2- dipropylaminoethylamino, 

3- dimethylaminopropylamino, 

3- diethylammopropylaminoand 

4- dimethylaminobutylamino; 

H -(2-chloroethyl)-H-methylarnino, 
H .(2-bromoethyl)-H-tnethylamino and 

H . (2 -bromoethyl)-H-ethylamino; 

H .(2.hydroxyethyl)-H-methylamino, 
H <3-bydroxypropyl)-H-^thylarrdno and 

N-ethyl-H-(2-hydroxyethyl)amino; 

H-methyl-H-(2-methoxyethyl)ainino, 
H -methyl-H-(3-rnethoxypropyl)amino and 
H-ethyl-H-(2-methoxyethyl)amino; 
H : (cy anomethyl>H-rnethylamino; 



H . C arboxymethyl-H-methylaminoand 
H .(2-carboxyethyl)-H-methylamino; 

H-rnethoxycarbonylmethyl-H-methylamino, 

H . (2 -ethoxycarbonylethyl)-H-ethy^° 
^2-^-butoxycarbonyiethylVH-^thylammc 

H-carbamoylmethyl-H-methylamino and 
H .(2-carbarooylethyl)-H-meibylarnino; 
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forM-d-6C)alkyl-N- 
(l-6C)alkylcarbamoyl-(l-6C)alkylamino: 



for N-(l-6C)alkyl-N,N-di- 

[(1 -6C)alkyl]carbamoyl-(l -6C)alkylamino: 

10 for N-(l-6C)alkyl-amino-(2-6C)alkylamino: 

for N-(l -6C)alkyI-( 1 -6C)alkylamino- 
(2-6C)alkylamino: 

•i 

15 forN-(1.6C)alkyWi-[(l-6C)alkyl]amino. 
(2-6C)alkylamino: 

for (l-6C)alkanesulphonylamino: 

20 

forN-(l-6C)alkyl- 

( 1 -6C)alkanesulphonylamino: 

for halogeno-(2-6C)alkanoylamino: 
25 for hydroxy-(2-6C)alkanoylamino: 

for ( 1 ~6C)alkoxy-(2-6C)alkanoylamino: 

for cyano-(2-6C)alkanoylamino: 
30 forcarboxy-(2-6C)alkanoylamino: 



N-(N-me%lcarbamoylme%l)-N-methylamino, 
N-Q^-e%lcarbamoylmethyl)-N-methylamino 
and N-[2-(N-methylcarbamoyl)ethyl]- 
N-methylamino; 

N-(N,N-dimethylcarbamoylmethyl)- 
N-methylamino and N-[2-(N,N- 

dimethylcarbamoyl)ethyl]-N-methyIamino; 
N-(2-aminoe%l)-N-me%lamino and 
N-(3-aminopropyl>N-methylamino; 

N-(2-methylaminoethyl)-N>methylamino and 
N-(3-ethylaminopropyl)-N-ethylamino; 

N-(2-dimethylaminoethyl)-N-methylamino, 
N-(2-diethylaminoethyl)-N-methylamino and 
N-(3-dimethylaminopropyl)-N-methylamino; 
methanesulphonylamino and 
ethanesulphony lamino ; 

N-methylmethanesulphonylamino and 
N-methylethanesulphonylamino; 
2-chloroacetamido and 3-chloropropionamido; 
2-hydroxyacetamido and 
3 -hydroxypropionamido ; 

2- methoxyacetamido and 

3- methoxypropionamido; 
2-cyanoacetamido and 3-cyanopropionamido; 

2- carboxyacetamido and 

3- carboxypropionamido; 



WO 99/59959 
for(l-6C)alkoxycarbonyl-(2-6C)alkanoyl: 

for carbamoyl-(2-6C)alkanoylamino: 

5 

for N-(l-6C)alkylcarbamoyl- 
(2-6C)alkanoylamino: 

10 for&N-dH0-6C)alkyl]carbamoyl- 
(2-6C)alkanoylamino: 



15 



for amino-(2-6C)alkanoylamino: 

for(l-6C)alkylamino- 
(2-6C)alkanoylamino: 



20 



fordi-[(l-6C)alkyl]amino- 
(2-6C)alkanoylamino: 



25 



for aryl-(l-6C)alkylamino: 
forN-(l-6C)alkyl-aryl-(l-6C)alkylamino: 

for aroylamino: 
for aryl-(2-6C)alkanoylamino: 
30 for aryl-(l-6C)alkoxy-(l-6C)alkyl: 
foraryHl-6C)alkylamino-(l-6C)alkyl: 
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2- methoxycarbonylacetamido, 

- l..* ^^u^nvnacetamido and 

3- methoxycarbonylpropionamido; 

2- carbamoylacetamido, 

3- carbamoylpropionamido and 

4- carbamoylbutyramido; 

2- (N-methylcarbamoyl)acetamido and 

3- (N-ethylcarbamoyl)propionamido; 

2-(N,H-dimethylcarbamoyl)acetamido, 

2- (H,H-diethylcarbamoyl)acetamido and 

3- (EH-dimethylcarbamoyl)propionamido; 

2- aminoacetamido, 2-aminopropionamido and 

3- aminopropionamido; 

2-methylaminoacetamido, 
2-ethylaminoacetamido, 

2- methylaminopropionamido and 

3- methylaminopropionamido; 



2-dimethylaminoacetamido, 
2-diethylaminoacetamido, 

2- dimethylaminopropionamido and 

3- dimethylaminopropionamido; 
benzylamino and 2-phenethylamino; 
N-benzyl-H-methylamino; 

benzamido and 2-napbthoylamino; 

phenylacetamido and 3-phenylpropionamido; 

benzyloxymethyl and 2-benzyloxyethyl: 

benzylaminomethyl and 2-benzylaminoethyl; 



WO 99/59959 

forN-(l-6C)alkyl-aiyl- 
( 1 -6C)alky lamino-( 1 -6C)alkyl: 
for heteroaryl-(l-6C)alkoxy: 
for heteroaryl-(l-6C)alkylamino: 

5 - 

for N-(l-6C)alkyl-heteroaryl- 
(l-6C)alkylamino: 

for heteroary!r(2-6C)alkanoylamino: 

10 

for heteroary]-(N6C)alkoxy-(l-6C)aIkyl: 

for heteroaryl-(l-6C)alkylamino- 
(l-6C)a!kyl: 

15 

for N-(l-6C)alkyl-heteroaryl- 
(l-6C)alkylamino-(l-6C)alkyl: 

20 forheterocyclyl-(l-6C)alkoxy: 

for heterocyclyl-(l-6C)alkylamino: 

25 

for N-(l-6C)alkyl-heterocyclyl- 
(l-6C)alkylamino: 

30 for heterocyclyl-(2-6C)alkanoylamino: 
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N-benzyl-N-methylaminomethyl; 
heteroarylmethoxy and 2-heteroarylethoxy; 
heteroarylmethylamino and 
2-heteroarylethylamino; 

N-heteroarylmethyl-N-methylamino and 
N-(2-heteroarylethyl)«N-methyiamino; 

2- heteroarylacetamido and 

3- heteroarylpropionamido; 
heteroarylmethoxymethyl and 
2-heteroarylethoxymethyl; 

heteroarylmethylaminomethyl and 

2- heteroarylethylaminomethyl; 

N-heteroarylmethyl- 
N-methylaminomethyl and 
N<2-heteroarylethyl)-N-methylaminomethyl; 
heterocyclylmethoxy, 2-heterocyclylethoxy, 

3- heterocyclylpropoxy and 2-heterocyclyl- 
2-methylethoxy; 
heterocyclylmethylamino, 

2- heterocyclylethylamino and 

3- heterocyclylpropylamino; 

N-heterocyclylmethyl- 
N-methylamino and 

N-(2-heterocyclylethyl)-N-methylamino; 
2-heterocyclylacetamido, 
2-heterocyclylpropionamido and 



pCT/GB»«n««» 

3.hetetocyclylpropi onamidc ''' 



.. .. haeiocyclytaKthoxymeihyl^ 

forhcterocyclyKl-^amino- hctOTCsdylmethyla mi»ome4yl and 

5 (1-«C)*yl- 2 -hetereoyclyle*ylaran>omethyl; 

toUm^Olkyl-h^* 1 " ^^taeftyl- 
(1 ^C)alkyte»no<l-6C)alkyl. H . mefcylami „„me<hyl »d 

^2-herarooyclyle.hyl)-^^ 
compriseaCH^oupwhiehisanacl^oaca,* ubstituCTt s e,=«ed 

. • Ar^koxv such as 2-hyaroxy •> 
(l^C)alkylammo-(2-6C)allcoxy dimethy lamino-2-hydroxypropoxy, 

-^^^^^^aadS-^y^^ 
3. !1 i-(3-<ii"'« tl W lamin0[ "° Py) ' 

arylsulpl K,nylami n o,ll-«Mphan.oy 1 oraryU 

preferably phenyl- „, m ™hmR' ormesnbstitumtonR' is. f« 

Asulrablavainafo,^^^^ sanyof 

te ^leh.raro aI yl^^ to *™ OTwtenR , 0[tesobste nto„R'ls,fo I 

A ^^'^^^^,c,,l^^^ 
eM mpl=, toetooyclylamlno o, any of <he ote 

„ w of *e sallaraa ncraracycly. fo^ple, anon— mono- 

A Arabia value for R' when ...scydoalkyl'S. 



WO 99/59959 PCT/GB99/01489 

-25- 

or bicyclic 5- to 10-membered carbon ring such as cyclopentyl,.cyclohexyl, cycloheptyl, 
bicyclo[2.2.1]heptyl and bicyclo[4.4.0]decyl. 

A suitable pharmaceutically-acceptable salt of a compound of the Formula I is, for 
example, an acid-addition salt of a compound of the Formula I which is sufficiently basic, for 
5 example an acid-addition salt with an inorganic or organic acid such as hydrochloric, 
hydrobromic, sulphuric, trifluoroacetic, citric or maleic acid; or, for example a salt of a 
compound of the Formula I which is sufficiently acidic, for example an alkali or alkaline earth 
metal salt such as a calcium or magnesium salt, or an ammonium salt, or a salt with an organic 
base such as methylamine, dimethylamine, trimethylamine, piperidine, morpholine or 
10 tris-(2-hydroxyethyl)amine. 

Various forms of prodrugs are known in the art. For examples of such prodrug 
derivatives, see: 

a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in 
Enzymology , Vol. 42, p. 309-396, edited by K. Widder, et al. (Academic Press, 1 985); 
15 b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and 

H. Bundgaard, Chapter 5 "Design and Application of Prodrugs", by H. Bundgaard 
p. 113-191(1991); 

... c ) H - Bundgaard, Advanced Drue Delivery Reviews. 8, 1-38 (1992); 
U 4) H - Bundgaard, et al, Journal of Pharmaceutical Sciences. 77, 285 (1988); and 
20 e) N. Kakeya, etal. Chem. Pharm. Bull 32 fi09 (10R^ 

Examples of such pro-drugs may be used to form in-vivo -cleavahle esters of a 
compound of the Formula I. An in^yiyo-cleavable ester of a compound of the Formula I 
containing a carboxy group is, for example, a pharmaceutically-acceptable ester which is 
cleaved in the human or animal body to produce the parent acid. Suitable pharmaceutically- 
25 acceptable esters for carboxy include (l-6C)alkoxymethyl esters, for example 

methoxymethyl; (l-6C)alkanoyloxymethyl esters, for example pivaloyloxymethyl; phthalidyl 
esters; (3-8C)cycloalkoxycarbonyloxyC u alkyl esters, for example 
1-cyclohexylcarbonyloxyethyl; l,3-dioxolan-2-ylmethyl esters, for example 5-methyl- 

I, 3-dioxolan-2-ylmethyl; and (l-6C)alkoxycarbonyloxyethyl esters, for example 

30 1-methoxycarbonyloxyethyl; and may be formed at any carboxy group in the compounds of 
this invention. 
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thereof, wherein:- 

edryl, «« preferably «*»* R • R • R ■ P " of te tavention; 

nreferably chloro; and R , K , k , m, p an h 
10 (A) hydroxy, Wo ge no.ttiflaorome0.yUyano,(l-6C)alk,U 

(B) halogeno-<l-oC)aUcyl,r „ ,, malWaI mno<l-6C)alkyi, 

,, i • ~ n ^alkvl halogeno-(2-6C)aiKoxy, j \ 
15 (^6Cy to y-(2^C) ato xy,c,a„oKl-6C)a.^ C)allcytanino , 2 ^oxy, 

0^^»K^"V.^^^^ lyHlW y, 
Jirlieaalkyllamin^C^oxy.pyndyKl-^^W' 

p,pend.ny. y, v pipera ztayH2-6C)a.koxy and 

(2 ^C)alkoxy,morphotayK2-6C)alkoxy,p.p y tove ^ of 

,he meanings defined hereinbefore or ,n ft. sechon relanng P 

the invention; su bstituents selected from 

(d) qisO.andRSsphenylwhichissubst.tutedv.thUorSsubsU 

paragraphs (C) and (D) hereinafer:- (1 . 6 Qalkoxy, 
(C ) hydroxy,halogeno,t~^^ 

, • m rn 6Qalkyl]amino, phenyl, benzyl, benzyloxy, pyrrohdmyl, 
^Qalkylammo, dHd^QalkyHarn P pyrro lidinyKl-6C)alkyl 

pi UinyHl-6C)alkyl,morpholiny^ 

M l-6C)alkylpi P erazinyKl-6C)alkyl; and (1 . 6C)a lkylamino- 
(D) halogeno-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, ( 6C)alky 

„ „ • rt n finalkvl hydroxy-(2-6C)alkylamino-(l-6C)aUcyi, 
( 1.6C)alkyl. di-Kl-6C)alkyl]ammo-(l-6C)alkyl, nyo 



(d) 

25 
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(l-6C)alkoxy-(2-6C)alkylamino-(l-6C)alkyl, halogeno-^Qalkoxy, hydroxy-(2-6C)alkoxy, 
(l-6C)alkoxy-(2-6C)alkoxy, cyano-(2-6C)alkoxy, carboxy-(2-6C)a!koxy, 
(l-6C)alkoxycarbonyl-(l-6C)alkoxy, amino-(2-6C)aIkoxy ) (l-6C)alkylamino-(2-6C)alkoxy, 
di-[(l -6)alkyl]amino-(2-6C)alkoxy, halogeno-(2-6C)alkylamino, hydroxy-(2-6C)aIkyiamino, 
5 (l-6C)alkoxy-(2-6C)alkylamino, amino-(2-6C)alkylamino, (l-6C)alkylamino- 

(2-6C)alkylamino, di-[(l-6C)alkyl]amino-(2-6C)alkylamino > N-(l-6C)alkyl-halogeno- 
(2-6C)alkylamino, N-(l -6C)alkyl-hydroxy-(2-6C)alkylamino, N-(l -6C)alkyl-(l -6C)alkoxy- 
(2-6C)alkylamino, N-(l-6C)alkyl-amino-(2-6C)alkylamino, N-(l-6C)aikyl-(l-6C)alkylamino- 
(2-6C)alkylamino,N-(l-6C)alkyl-di-[(l-6C)alkyl]amino-(2-6C)alkylamino,pyridyl- 
10 (l-6C)alkoxy, imidazolyl-(l-6C)alkoxy, piperidinyloxy, l-(l-6C)alkylpiperidinyloxy, 

pyrrolidinyl-(2-6C)alkoxy, piperidinyl-(2-6C)alkoxy, morpholinyl-(2-6C)alkoxy, piperazinyl- 
(2-6C)alkoxy and 4-(l-6C)alkylpiperazinyl-(2-6C)alkoxy; 

provided that a substituent on R 4 is selected from paragraph (C) hereinbefore only if at 
■j least one R 1 group is selected from paragraph (B) within section (c) of this section relating to 
1 5 particular novel compounds of the invention; and R 2 , R\ m and p have any of the meanings 
defined hereinbefore or in this section relating to particular novel compounds of the invention; 
(e) p is 0; and R\ R 3 , R\ m and q have any of the meanings defined hereinbefore or in this 
, A section relating to particular novel compounds of the invention; and 

q is 1 , 2, 3 or 4, and R 4 is cycloalkyl; and R\ R 2 , R 3 , m and p have any of the meanings 
20 defined hereinbefore or in this section relating to particular novel compounds of the invention. 
A preferred compound of the invention is an amide derivative of the Formula I 
wherein R 3 is methyl, ethyl, chloro or bromo; 

R 1 is selected from the substituents defined in paragraphs (A) and (B) hereinafter:- 

(A) hydroxy, fluoro, chloro, trifluoromethyl, cyano, methyl, ethyl, methoxy and 
25 ethoxy; and 

(B) chloromethyl, methoxymethyl, methylaminomethyl, ethylaminomethyl, 
dimethylaminomethyl, diethylaminomethyl, 2-hydroxyethylaminomethyl, 

2- methoxyethylaminomethyl, 2-chloroethoxy, 3-chloropropoxy, 2-hydroxyethoxy, 

3- hydroxypropoxy, 2-methoxyethoxy, 2-ethoxyethoxy, 3-methoxypropoxy, 
30 3-ethoxypropoxy, cyanomethoxy, carboxymethoxy, 2-carboxyethoxy, 

methoxycarbonylmethoxy, ethoxycarbonylmethoxy, tert-butoxycarbonylmethoxy, 



v 
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Mtoudazol-i-yOahoxy, 3-Om.toi y P p ^t.,, 

3-piperazin-l-ylpropoxy, * v 



l-yl)propoxy; 
10 m is 1 or 2; 
p is 0; 



and (D) hereinafter:- . fllinromet hyl cyano, methyl, ethyl, methoxy, 

- >— r: ^^•-^• 3 " w 

3-Hyc— xy — J 

rtoxyc.Tbonytaethoxy.tt-bu'oxyo * j^toxy, 
2^oxycaH» n y«ox y ,^^ 1 ^ ^,^,-inoP^xy, 

j^ylanunopropoxy.i-cMoroe^l ^ 
2-ethoxyethylaioino, 2-3roinocthylanuno> ^^^ng 2-dietbyl8flM n oethylaniiiio, 

H . m ^yU™no,!l-(2^* 1 > Ii - n,5,hylamm,H 
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N-(2-methylaminoe%l)-N.methylamino, N-(2-dime%laminoethyl>N-me%lamino, 
N-(3-aminopropyl)-N-me%lamino,N-(3-methylamm 

N-(3-ethylaminopropyl)-N-methylamino, N-(3-dimethylaminopropyl)-N-methylamino, 
N-(3-die%laminopropyl)-N-methylamino, 2-pyridylmethoxy, 2-(imidazol- 1 -yl)ethoxy, 
5 3-(imidazol-l-yl)propoxy, piperidin-4-yloxy, l-methylpiperidin-4-yloxy, 2-pyrrolidin- 

1- ylethoxy, 3-pyrrolidin-l-ylpropoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 

2- morpholinoethoxy, 3-morpholinopropoxy, 2-piperazin-l-ylethoxy, 3-piperazin- 

1- ylpropoxy, 2-(4-methylpiperazin-l-yl)ethoxy and 3-(4-methylpiperazin-l-yl)propoxy; 
provided that a substituent on R 4 is selected from paragraph (C) immediately abbve only if at 

10 least one R 1 group is selected from paragraph (B) within the R 1 definition immediately above; 
or a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the invention is an amide derivative of the Formula I 
A wherein R 3 is methyl or chloro; 
R 1 is selected from the substituents defined in paragraphs (A) and (B) hereinafter:- 
15 (A) methoxy;and 

(B) chloromethyl, dimethylaminomethyl, diethylaminomethyl, 

2- methoxyethylaminomethyl, 2-methoxyethoxy, 2-ethoxyethoxy, 3-methoxypropoxy, 

3- ethoxypropoxy, methoxycarbonylmethoxy, ethoxycarbonylmethoxy, 
^tat-bmoxycarbonylmethoxy, 2-pyridylmethoxy, 2-(imidazol-l-yl)ethoxy, 2-pyrrolidin- 

20 1 -ylethoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 2-morpholinoethoxy and 
3-morpholinopropoxy; 
mis lor 2; 
p is 0; 
q is 0; and 

25 R 4 is phenyl wherein R 4 is substituted with 1 or 2 substituents selected from paragraphs (C) 
and (D) hereinafter:- 

(C) cyano and dimethylamino; and 

(D) chloromethyl, 2-chloroethoxy, 3-chloropropoxy, 2-hydroxyethoxy, 
3-hydroxypropoxy, 2-methoxyethoxy, 2-ethoxyethoxy, 3-methoxypropoxy, 3-ethoxypropoxy, 

30 carboxymethoxy, methoxycarbonylmethoxy, ethoxycarbonylmethoxy, 

tert-butoxycarbonylmethoxy, 2-dimethylaminoethoxy, 2-diethylaminoethoxy, 
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j^peridtooetexy, 3-pipcridtaopn.poxy, 2-morphoh»oe«ho^ 

5 least one R 1 group is selected from paragraph (B) within 

oraphannaeeutically-aeeeptablesaltthereof. ^^p^i 
A more preferred compound of the invention is an amide derivative 

wherein R 3 is methyl or chloro; 

p is 0; 
10 qisO; 

RMsleiected from the substituents defined in paragraphs (A) and (B) hereinafter- 
(A) methoxy;and 

l5 „u 1— irrand 

2-pyfidylme.hoxy, 2<irredazoM.yl*thoxy, 2-pyrrohdtn-l-yledtoxy, 
hereinafter:- 

20 (Q cyanoanddimethylamino;and 

(D) chloromethyl, 3-chloropropoxy, 3-hydroxypropoxy, 

P u m\ within the R 1 definition unmediately above, 

at least R 1 group is selected from paragraph (B) withm the R 

25 or a pharmaceutically-acceptable salt thereof. at;veofthe 
Af^ermoreprefenedcompoundofmeinvenuonisan^ 

Formula I wherein R 3 is methyl or chloro; 



p is 0; 
q is 0; 
30 m is 1 or 2; and 
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or R 1 is 2-methoxyethoxy or 2-(imida2ol-l-yl)ethoxy and R 4 is phenyl which is substituted 
with one cyano or dimethylamino substituent; 
or a pharmaceutically-acceptable salt thereof. 

Particular preferred compounds of the invention include, for example:- 
5 N-{5-[4-(3-hydroxypropoxy)benzamido]-2-methylphenyl}-3,4-dimethoxybenzamide, 
N-[5-(3-dimethylaminobenzanudo)-2-memylphenyl]-4-(2-methoxyemoxy)benzam 
N-[5-(4-cyanobenzamido)-2-methylphenyI]-4-(2-methoxyethoxy)benzamideand 

N-[2-chloro-5-(4-cyanobenzamido)phenyl]-4-[2-(inndazol-l-yl)ethoxy]benzamide; 
or the pharmaceutically-acceptable salts thereof. 
10 In a further aspect of the present invention there is provided a group of novel 

compounds of the Formula I wherein (R') m represents a basic substituent located at the 
3- and/or 4-positions and R 4 is phenyl which also bears a basic substituent located at the 

3- and/or 4-positions. This group of compounds possesses improved TNFa inhibitory 
potency in one or both of the PBMC and Human Whole Blood tests described hereinafter. 

15 A particular group of novel compounds according to this aspect of the invention is an 

amide derivative of the Formula I 

wherein m is 1, the R' group is selected from the substituents defined in paragraph (B) 
hereinafter and the R 1 group is located at the 3- or 4-position, 

or m is 2, at least one R' group is selected from the substituents defined in paragraph (B) 
20 hereinafter and one R' group may be selected from the substituents defined in paragraph (A) 
hereinafter and the R 1 groups, which may be the same or different, are located at the 3- and 

4- positions :- 

(A) hydroxy, fluoro, chloro, trifluoromethyl, cyano, amino, methyl, ethyl, 
methoxy, ethoxy, methylamino, ethylamino, dimethylamino, diethylamino, aminomethyl, 

25 2-aminoethyl, pyrrolidin- 1 -yl, piperidino, morpholino, piperazin- 1 -y 1, 4-methylpiperazin- 1 -yl, 
pyrrolidin-l-ylmethyl, piperidinomethyl, morpholinomethyl, piperazin- 1-ylmethyl and 
4-methylpiperazin- 1 -ylmethyl; and 

(B) methylaminomethyl, ethylaminomethyl, dimethylaminomethyl, 
diethylaminomethyl, 2-hydroxyethylaminomethyl, 2-methoxyethylaminomethyl, 

30 2-aminoethoxy, 3-aminopropoxy, 2-methylaminoethoxy, 2-ethylaminoethoxy, 
3-methylaminopropoxy, 3-ethylaminopropoxy, 2-dimethylaminoethoxy, 
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u . • onrotttxy S^ethylanunopropoxy^-pyridylmethoxy, 
' "■"'Tr^!! ^din-4-yloxy, 1--**-* 

5 3-piperazin-i-ylpr°P ox >' 



l-yl)propoxy; 
p is 0; 

R 3 is methyl; 



10 R* is Phew' » hich is subaituK<i *"* 

substtaenrs defined to paragraph (C) herera 
„ ordifferen.arelocatedar.he^-and^uons,- ^ 

Z—yUpyrraUdUr-.-yl.P^-'"^; Htalethyl a*d 
^Udin-.-ytochyl. pipendinomefcyl, n^obnome*,., P 

20 4-methylpiperazin-l-ylmetlryl;an d ^thvlaminomethyl, 

, ■ -kvl 2.hvdroxyethylaminomethyl,2-methoxyeu.y 
ai^aramomerhyl, hydro y y 2 ^ ylmi noe*oxy, 
2 . ffl »inoe*oxy, 3-aaanopropoxy, 2 medryl ^.y, 
j.^ylaminopn.poxy, 3-chy^opropoxy, - ropoxy> 2 . py[id , lm e,box,. 

2<i»d»H-y.)*xy,3^ 1 a.y 1 ^^P 
30 l-yl)propoxy; 
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or a pharmaceutically-acceptable salt thereof; 

provided that a substituent on R 4 is selected from paragraph (C) hereinbefore only if at least 
one R 1 group is selected from paragraph (B) hereinbefore. 

A further particular group of novel compounds according to this aspect of the 
5 invention is an amide derivative of the Formula I 

wherein m is 1, the R 1 group is selected from the substituents defined in paragraph (B) 
hereinafter and the R 1 group is located at the 3- or 4-position, 

or m is 2 or 3, at least one R 1 group is selected from the substituents defined in paragraph (B) 
hereinafter and is located at the 3- or 4-position and the other R' groups, which may be the 
10 same or different, are selected from the substituents defined in paragraphs (A) or (B) 
hereinafter :- 

(A) hydroxy, fluoro, chloro, trifluoromethyl, cyano, amino, methyl, ethyl, 
methoxy, ethoxy, methylamino, ethylamino, dimethylamino, diethylamino, aminomethyl, 
2-aminoethyl, pyrrolidin-l-yl, piperidino, morphoiino, piperazin-l-yl, 4-methylpiperazin-l-yl, 

1 5 pyrrolidin- 1 -ylmethyl, piperidinomethyl, morpholinomethyl, piperazin- 1 -ylmethyl and 
4-methylpiperazin-l-ylmethyl; and 

(B) methylaminomethyl, ethylaminomethyl, dimethylaminomethyl, 
diethylaminomethyl, 2-hydroxyethylaminomethyl, 2-methoxyethylaminomethyl, 
2-aminoethoxy, 3-aminopropoxy, 2-methylaminoethoxy, 2-ethylaminoethoxy, 

20 3-methylaminopropoxy, 3-ethylaminopropoxy, 2-dimethylaminoethoxy, 

2- diethylaminoethoxy, 2-diisopropylaminoethoxy, 3-dimethylaminopropoxy, 

3- diethylaminopropoxy, 2-pyrrolidin- 1 -ylethoxy, 3-pyrrolidin- 1 -ylpropoxy, 
2-(N-methylpyrrolidin-2-yl)ethoxy,2-piperidinoethoxy, 3-piperidinopropoxy, 
2-morpholinoethoxy, 3-morpholinopropoxy, 2-piperazin- 1 -ylethoxy, 3-piperazin-l- 

25 ylpropoxy, 2-(4-methylpiperazin-l-yl)ethoxy, 3-(4-methylpiperazin-l-yl)propoxy, 

2-pyridylmethoxy, 2-methylthiazol-4-ylmethoxy, 2-(imidazol-l-yl)ethoxy, 3-(imidazol-l- 
yl)propoxy, piperidin-4-yloxy, N-methylpiperidin-4-yloxy, N-methylhomopiperidin-4-yloxy, 
pyrrolidin-3-yloxy and N-methylpyrrolidin-3-yloxy; 
pis 0; 

30 R 3 is methyl; 
q is 0; and 
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R. U pheny. which is suborned with 1. 2 or 3 subsets, which may be .he same or 

11 p ' .. ,. u.im rrm or <D3 hereinafter 

diflerem, selected from the substituonls oennoo u, . 

(DUeteiitafteraitdislocatedatthe.S-or^positioii:- 
5 (C1 ) hydroxy, fluo.., chloro, trtfluorotnemyl, cyaoo, medtyi, edtyl, ntedtoxy arrf 

2-aminoethyl, pyrroUdin-i-yl, pipendino, motphoimo, piperazhvl-yl, homopiperazin-l-yl, 

,0 piperidioootedtyl, morphofinomefityl, piperazin-i-ylmethyl and 4-medtylpiperaan- 

1- ylmethyl; and 

(D) me%lamino m ethyl,etttylaminomethyl,dimethylamioomethyl, 
diethylantinontethyl, 2-hydroxy.thylaminometttyl, 2-me.hoxye,hylammome<hyl, 

2- aminoe.hoxy, 3-ami„op,opoxy, ^memylaminoethoxy, 2-emylanfi„o«hoxy, 
l5 3-men,ylaminopropox,,3-e4ylammo^^^ 

MMVWM 3-oimemylammopropoxy, 3-di«hyUt, to opropoxy, 2.pyndy.m«hoxy, 
2KinudazoM.yfle.hox,, 3 ^dazoM-yflpropoxy.pipetian^oxy, i-mefityiptpendtn- 
4-vtoxy 2-wnoli.ito-l-yWh.xy. 3^p)rm»UdiD,1 -^Hopoxy. 

3-piperidinopropoxy, 2-morpho.inoemox,, 3-morph.finopropoxy, ^pipe^-l-y^oxy, 
20 3-piperazin-i-yipropoxy, M^yipiper^i-yflcfltoxy attd HMvto— 
l-yl)propoxy; 

or a pharmaceutically-acceptable salt thereof. 

A preferred group of novel compounds according to this aspect of the invention is an 

amide derivative of the Formula I 
25 wherein mis l,theR' group is selected from the subsets define* in paragraph (B) 
hereinafter and the R l group is located at the 3- or 4-position, 
or nt is 2, a. leas, one R 1 group is se.ee.eo ftom me substiments defined in paragraph (B) 

fcereinafter and the R> groups, which may be .he same or different are locamd a. me 3- and 
30 4-positions 

(A) hydroxy, methyl, ethyl, methoxy, ethoxy, dimethylamino, diethylamino, 
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pyrrolidin-l-yl, piperidino, morpholino, piperazin-l-yl, 4-methylpiperazin-l-yl, pyrrolidin- 
1-ylmethyl, piperidinomethyl, morpholinomethyl, piperazin-l-ylmethyl and 
4-methylpiperazin-l-yImethyl; and 

(B) dimethylaminomethyl, diethylaminomethyl, 2-dimethylaminoethoxy, 
5 2-diethylaminoethoxy, 3-dimethylaminopropoxy, 3-diethylaminopropoxy, 2-pyridylmethoxy, 
piperidin-4-yloxy, l-methylpiperidin-4-yloxy, 2-pyrrolidin-l-ylethoxy, 3-pyrrolidin- 

1- ylpropoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 2-morpholinoethoxy, 

3- morpholinopropoxy, 2-piperazin-l-ylethoxy, 3-piperazin-l-ylpropoxy, 

2- (4-methylpiperazin-l-yl)ethoxy and 3-(4-methylpiperazin-l -yl)propoxy; 
10 pisO; 

R 3 is methyl; 
q is 0; and 

R 4 is phenyl which is substituted at the 3-position with a substituent selected from 
dimethylamino, diethylamino, pyrrolidin- 1 -yl, piperidino, morpholino, piperazin- 1 -yl and 
1 5 4-methylpiperazin- 1 -yl; 

or a pharmaceutically-acceptable salt thereof. 

A further preferred group of novel compounds according to this aspect of the invention 
is an amide derivative of the Formula I 

wherein m is 1, the R 1 group is selected from the substituents defined in paragraph (B) 
20 hereinafter and the R 1 group is located at the 3- or 4-position, 

or m is 2, at least one R 1 group is selected from the substituents defined in paragraph (B) 
hereinafter and is located at the 3- or 4-position and the other R 1 group is selected from the 
substituents defined in paragraphs (A) or (B) hereinafter :- 

(A) hydroxy, methyl, ethyl, methoxy, ethoxy, dimethylamino, diethylamino, 

25 pyrrolidin- 1-yl, piperidino, morpholino, piperazin-l-yl, 4-methylpiperazin-l-yl, pyrrolidin- 

1- ylmethyl, piperidinomethyl, morpholinomethyl, piperazin-l-ylmethyl and 

4- methylpiperazin- 1-ylmethyl; and 

(B) dimethylaminomethyl, diethylaminomethyl, 2-dimethylaminoethoxy, 

2- diethylaminoethoxy, 2-diisopropylaminoethoxy, 3-dimethylaminopropoxy, 
30 3-diethylaminopropoxy, 2-(pyrrolidin-l-yl)ethoxy, 3-(pyrrolidin-l-yl)propoxy, 

2-(N-methylpyrrolidin-2-yl)ethoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 
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* * - .. — . i (a *«MV>vlnmerazin-l-yi)P r0 P 0X J' 

1- ylpropoxy.Wmethylpiperazia-l-yi^ 

, .thnw 2-methylthiazol-4-ylmethoxy,pipendin-4-yloxy,Ntne y VV 

2- pyndylmethoxy, 2 methyl* > nvrrolidin . 3 . yloxy andH-methylpyrrolidm- 
4-yloxy, N-methylhomopiperidin-4-yloxy, pyrrohdin 3 yioxy 

5 3-yloxy; 
pis 0; 

R 3 is methyl; 

P HHin 1 vl moeridino, morpholino, piperazm-l-yl, 

and trifluoromethyl; 
o^pKannaceutically-acceptab^ 
15 A further more preferred compound of this aspect 

derivative of the Formula I 
wherein R 3 is methyl; 

p is 0; 

R 4 is 3-morpholinophenyl; 
orapharmaceutically^ptablesaltmereo^ 

. A further more preferred compound of this aspect or i 

25 derivative of the Formula 1 
wherein R 3 is methyl; 
pisO; 

2 - yl )«hox,l, 3-C-pip—oxy), MS-P^nopropo^^-P^ylPP 
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l-yl)propoxy],4-methoxy.3.(2-pyrrolidin-l.ylethoxy), 4-methoxy-3-(2-piperidinoethoxy), 
4-methoxy-3-(3-piperidinopropoxy), 4-methoxy-3-(2-diethylaminoethoxy), 4-methoxy- 

3- (3-diethyIaminopropoxy), 4-methoxy-3-[2-(N-methylpyrrolidin-2-yl)ethoxy] 1 

4- (2-pyridylmethoxy), 4-(2-methylthiazol-4-ylmethoxy), 3-piperidin-4-yloxy, 

5 4-piperidin-4-yloxy, 3-(N-methylhomopiperidin-4-yloxy) and 3-pyrrolidin-3-yloxy; and 
R 4 is 3-pyrrolidin-l-ylphenyl, 3-piperidinophenyl, 3-moipholinophenyl, 

3- fluoro-5-morpholinophenyl or 3-morpholino-5-trifluoromethylphenyl; 
or a pharmaceutically-acceptable salt thereof. 

Further particular preferred compounds of this aspect of the invention include, for 
10 example:- 

N-[2-me%l-5-(3-moipholinobenza^ 

N-[2-me%l«5<3-morpholinobenzamido)phenyl]-3-(2-pyrrolidin- 1 -ylethoxy)benzamide, 
N-[2-methyl-5-(3-morpholinobenzamido)^^^ 
N-[2-me%l-5-(3-morpholinoben2amido^ 
1 5 l -ylethoxy)benzamide and 

N-[2-me%l-5^3-morpholinobenzam^^ 

or the pharmaceutically-acceptable salts thereof. 

Further particular preferred compounds of this aspect of the invention include, for 
example:- 

20 N-[2-methyN5-(3-morpholinobenzamido)phenyl]-4-[3-(4-methylpiperazin- 
l -yl)propoxy]benzamide, 

N-[2-methyl-5-(3-morpholinobenzamido)pte 
- 2-yl)ethoxy]benzamide, 

N-[2-me%l-5-(3-pyirolidin-l-yIbenz^ 
25 N-[2-methyl-5-(3-piperidinob 

N-[2-methyl-5-(3-moipholinobenzamti^^ 

4- yloxy)benzamide, 

N^5-(3-fluoro-5-morpholinobenzamido)-2-^^ 
N-[2-methyl-5-(3-morpholinobenzami^^^ 
30 N-[5-(3-fluoro-5-morpholinobenz^ 

andN-[5-(3-fluoro-5-pyrrolidin-l-ylben2amido)-2-methylphenyl]- 
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4-diethylaminomethylbenzamide; ^ 

5 ^,oaar— V ^"^^ -» 
otherwise stated, R,R.R' R ' m 'P ^dard procedures of organic chermstry. 

======== 

Ceavabie eater .hereof, may be prepared by reac-ag^ 

^ kl_U 



Formula II H 

with an acid of the Formula III 



O 



X (CH 2 ) q R 4 
Formula III 



necessary, and: 

(i) removing any protecting groups; 
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(ii) optionally forming a pharmaceutically-acceptable salt or in-vivo -cleavable 
ester. 

A suitable activated derivative of an acid of the Formula III is, for example, an acyl 
halide, for example an acyl chloride formed by the reaction of the acid and an inorganic acid 
5 chloride, for example thionyl chloride; a mixed anhydride, for example an anhydride formed 
by the reaction of the acid and a chloroformate such as isobutyl chloroformate; an active ester, 
for example an ester formed by the reaction of the acid and a phenol such as 
pentafluorophenol, an ester such as pentafluorophenyl trifluoroacetate or an alcohol such as 
N-hydroxybenzotriazole; an acyl azide, for example an azide formed by the reaction of the 

10 acid and an azide such as diphenylphosphoryl azide; an acyl cyanide, for example a cyanide 
formed by the reaction of an acid and a cyanide such as diethylphosphoryl cyanide; or the 
product of the reaction of the acid and a carbodiimide such as dicyclohexylcarbodiimide. 

The reaction is preferably carried out in the presence of a suitable base such as, for 
example, an alkali or alkaline earth metal carbonate, alkoxide, hydroxide or hydride, for 

1 5 example sodium carbonate, potassium carbonate, caesium carbonate, sodium ethoxide, 
potassium butoxide, sodium hydroxide, potassium hydroxide, sodium hydride or potassium 
hydride, or an organometallic base such as an alkyl-lithium, for example n-butyl-lithium, or a 
dialkylamino-lithium, for example lithium di-isopropylamide, or, for example, an organic 
amine base such as, for example, pyridine, 2,6-lutidine, collidine, 4-dimethylaminopyridine, 

20 triethylamine, morpholine or diazabicyclo[5.4.0]undec-7-ene. The reaction is also preferably 
carried out in a suitable inert solvent or diluent, for example tetrahydrofuran, 
1,2-dimethoxy ethane, N,N-dimethylformamide, N,N-dimethylacetamide, 
H-methylpyrrolidin-2-one, dimethylsulphoxide or acetone, and at a temperature in the range, 
for example, -78° to 150°C, conveniently at or near ambient temperature. 

25 Typically a carbodiimide coupling reagent is used in the presence of an organic 

solvent (preferably an anhydrous polar aprotic organic solvent) at a non-extreme temperature, 
for example in the region -10 to 40°C, typically at ambient temperature of about 20°C. 

Protecting groups may in general be chosen from any of the groups described in the 
literature or known to the skilled chemist as appropriate for the protection of the group in 

30 question and may be introduced by conventional methods. Protecting groups may be removed 
by any convenient method as described in the literature or known to the skilled chemist as 



\ 
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Examples of amino protecting groups include formyl, aralkyl groups (for example 
benzyl and substituted benzyl, E-methoxybenzyl, nitrobenzyl and 2,4-dimethoxybenzyl, and 
triphenylmethyl); di-E-anisylmethyl and furylmethyl groups; lower alkoxycarbonyl (for 
example tert-butoxycarbonyl); lower alkenyloxycarbonyl (for example ailyloxycarbonyl); aryl 
5 lower alkoxycarbonyl groups (for example benzyloxycarbonyl, g-methoxybenzyloxycarbonyl, 
o-nitrobenzyloxycarbonyl, E-nitrobenzyloxycarbonyl; trialkylsilyl (for example trimethylsilyl 
and tert-butyldimethylsilyl); alkylidene (for example methylidene); benzylidene and 
substituted benzylidene groups. 

Methods appropriate for removal of hydroxy and amino protecting groups include, for 
10 example, acid-, base-, metal- or enzymically-catalysed hydrolysis for groups such as 
E-nitrobenzyloxycarbonyl, hydrogenation for groups such as benzyl and photolytically for 
groups such as o-nitrobenzyloxycarbonyl. 

The reader is referred to Advanced Organic Chemistry, 4th Edition, by Jerry March, 
' . published by John Wiley & Sons 1992, for general guidance on reaction conditions and 
15 reagents. The reader is referred to Protective Groups in Organic Synthesis, 2nd Edition, by 
Green et a/., published by John Wiley & Sons for general guidance on protecting groups. 

The aniline of Formula II may be prepared by reduction of the corresponding nitro 
compound of Formula IV. 




Formula IV 



20 Typical reaction conditions include the use of ammonium formate in the presence of a 

catalyst (for example palladium-on-carbon) in the presence of an organic solvent (preferably a 
polar protic solvent), preferably with heating, for example to about 60°C. Any functional 
groups are protected and deprotected as necessary. 

The compound of Formula IV may be prepared by reaction of an acid of Formula V, 

25 or an activated derivative thereof, 
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Formula V 

• ui. amide bond forming conditions, 
formula VI under suitable amide oon 
^th an aniline of Formula vi ^ 

(R 2 ) P 
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Formula VI ftfthe compound of 

Formula V 
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(ii) optionally forming a pharmaceutically-acceptable salt or in-vivo -cleavable 
ester. 

The aniline of Formula VII may be prepared by reduction of the corresponding nitro 
compound using convention procedures as defined hereinbefore or as illustrated in the 
5 Examples. 

(c) A compound of the Formula I wherein R 1 or a substituent on R 4 is ( 1 -6C)alkoxy or 
substituted (l-6C)alkoxy, (l-6C)alkylthio, (l-6C)alkylamino, di-[(l-6C)alkyl]amino or 
substituted ( 1 -6C)alkylamino or heterocyclyloxy , may be prepared by the alkylation, 

. conveniently in the presence of a suitable base as defined hereinbefore, of an amide derivative 
10 of the Formula I wherein R' or a substituent on R 4 is hydroxy, mercapto or amino as 
appropriate. 

The reaction is preferably carried out in the presence of a suitable inert solvent or 
diluent, for example a halogenated solvent such as methylene chloride, chloroform or carbon 
tetrachloride, an ether such as tetrahydrofuran or 1 ,4-dioxan, an aromatic solvent such as 
1 5 toluene, or a dipolar aprotic solvent such as N,N-dimethylformamide, 

EN-dimethylacetamide, N-methylpyrroIidin-2-one or dimethylsulphoxide. The reaction is 
conveniently carried out at a temperature in the range, for example, 10 to 150°C, preferably in 
the range 20 to 80°C. 

A suitable alkylating agent is, for example, any agent known in the art for the 
20 alkylation of hydroxy to alkoxy or substituted alkoxy, or for the alkylation of mercapto to 
alkylthio, or for the alkylation of amino to alkylamino or substituted alkylamino, or for the 
alkylation of hydroxy to heterocyclyloxy, for example an alkyl or substituted alkyl halide or a 
heterocyclyl halide, for example a (l-6C)alkyl chloride, bromide or iodide or a substituted 
(l-6C)alkyl chloride, bromide or iodide or a heterocyclyl chloride, bromide or iodide, in the 
25 presence of a suitable base as defined hereinbefore. 

(d) A compound of the Formula I wherein R 1 or a substituent on R 4 is 
(l-6C)alkanoylamino or substituted (2-6C)alkanoylamino may be prepared by the acylation of 
a compound of the Formula I wherein R 1 or a substituent on R 4 is amino. 

A suitable acylating agent is, for example, any agent known in the art for the 
30 acylation of amino to acylamino, for example an acyl halide, for example a ( 1 -6C)alkanoyl 
chloride or bromide, conveniently in the presence of a suitable base, as defined hereinbefore, 
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(g) A compound of the Formula I wherein R' or a substituent on R 4 is 
amino-(l-6C)alkyl, heterocyclyl-(l -6C)alkyI, (l-6C)aIkylamino-(l -6C)alkyl, 
di-[(l-6C)alkyl]amino-(l-6C)alkyl, substituted (2-6C)alkylamino-(l-6C)alkyl or substituted 
N-(l-6C)alkyl-(2-6C)alkylamino-(l-6C)alkyl may be prepared by the reaction of a compound 
5 of the Formula I wherein R 1 or a substituent on R 4 is a group of the formula -(1 -6C)alkylene-Z 
wherein Z is a displaceable group with an appropriate amine or heterocyclyl compound. 

A suitable displaceable group Z is, for example, a halogeno group such as fluoro, 
chloro or bromo, a (1 -6C)alkanesulphonyloxy group such as methanesulphonyloxy or an 
arylsulphonyloxy group such as 4-toIuenesulphonyloxy. 
10 The reaction is conveniently carried out in the presence of a suitable base as defined 

hereinbefore and in the presence of a suitable inert diluent or carrier as defined hereinbefore. 
The reaction is conveniently carried out at a temperature in the range 10 to 150°C, preferably 
at or near 50°C. 

,,(h) A compound of the Formula I wherein R' or a substituent on R 4 is amino, heterocyclyl, 
15 s (l-6C)alkylamino, di-[(l-6C)alkyl]amino, substituted (l-6C)alkylamino, substituted 
N-(l-6C)alkyl-(l-6C)alkylamino, substituted (2-6C)alkylamino or substituted 
N-(l-6C)alkyl-(2-6C)alkylamino may be prepared by the reaction of a compound of the 
Formula I wherein R 1 or a substituent on R 4 is a displaceable group Z as defined hereinbefore 
r with an appropriate amine or heterocyclyl compound. 
20 The reaction is conveniently carried out in the presence of a suitable base as defined 

hereinbefore and in the presence of a suitable inert diluent or carrier as defined hereinbefore. 
The reaction is conveniently carried out at a temperature in the range 25 to 250°C, preferably 
at or near 150°C. 

(i) A compound of the Formula I wherein R 1 or a substituent on R 4 is N-(l-6C)alkyl- 
25(1 -6C)alkanesulphonylamino may be prepared by the alkylation, conveniently in the presence 

of a suitable base as defined hereinbefore, of an amide derivative of the Formula I wherein R' 

or a substituent on R 4 is (l-6C)alkanesulphonylamino. 

The reaction is conveniently carried out in the presence of a suitable inert diluent or 

carrier as defined hereinbefore and at a temperature in the range 10 to 150°C, preferably at or 
30 near ambient temperature. 

0) A compound of the Formula I wherein R 1 or a substituent on R 4 is a hydroxy- 
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by J. Han et al., Journal of Bi ological Chemistry. 1996, 271, 2886-2891. p38a (GenBank 
Accession Number G529039) and p38p (GenBank Accession Number Gl 469305) were 
isolated by PCR amplification of human lymphoblastoid cDNA (GenBank Accession Number 
GM1416) and human foetal brain cDNA [synthesised from mRNA (Clontech, catalogue no. 
5 6525-1) using a Gibco superscript cDNA synthesis kit] respectively using oligonucleotides 
designed for the 5 r and 3' ends of the human p38ct and p38p genes using analogous 
procedures to those described by J.Han et ah, Biochimica et Bionhvsica Acta . 1995, 1265 . 
224-227 and Y. Jiang et ah, Journal of Biological Chemistry . 1996, 271, 1 7920-1 7926. 
Both p38 protein isoforms were expressed in e coli in PET vectors. Human 
10 recombinant p38ot and p38p isoforms were produced as 5' c-myc, 6His tagged proteins. Both 
MKK6 and the p3 8 proteins were purified using standard protocols: the GST MKK6 was 
purified using a glutathione sepharose column and the p38 proteins were purified using nickel 
chelate columns. 

g The p38 enzymes were activated prior to use by incubation with MKK6 for 
15 .3 hours at 30°C. The unactivated coli-expressed MKK6 retained sufficient activity to fully 
activate both isoforms of p38. The activation incubate comprised p38a (lOjal of lOmg/ml) or 
? p38p (10^1 of 5mg/ml) together with MKK6 (lOfal of Img/ml), 'Kinase buffer' [100^1; 
, pH 7.4 buffer comprising Tris (50mM), EGTA (0.1 mM), sodium orthovanadate (0.1 mM) and 
„ ^p-mercaptoethanol (0.1%)] and MgATP (30jil of 50mM Mg(OCOCH 3 ) 2 and 0.5mM ATP). 
20 This produced enough activated p38 enzyme for 3 Microtiter plates. 

Test compounds were solubilised in DMSO and lOjil of a 1 :10 diluted sample in 
'Kinase Buffer' was added to a well in a Microtiter plate. For single dose testing, the 
compounds were tested at IOjiM. 'Kinase Assay Mix' [30fxl; comprising Myelin Basic 
Protein (Gibco BRL cat. no. 1322B-010; 1ml of a 3.33mg/ml solution in water), activated p38 
25 enzyme (50jil) and 'Kinase Buffer' (2ml)] was then added followed by 'Labelled ATP' [lOjil; 
comprising 50^M ATP, O.ljiCi 33 P ATP (Amersham International cat. no. BF1000) and 
50mM Mg(OCOCH 3 ) 2 ]. The plates were incubated at room temperature with gentle agitation. 
Plates containing p38a were incubated for 90min and plates containing p38p were incubated 
for 45min. Incubation was stopped by the addition of SOjul of 20% trichloroacetic acid 
30 (TCA). The precipitated protein was phosphorylated by p38 kinase and test compounds were 
assessed for their ability to inhibit this phosphorylation. The plates were filtered using a 
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% inhibition = ( LPS alo "e : medium alonel - (test concentration - medium alone'! x 100 

(LPS alone - medium alone) 
( ii ) Human Whole Blood 

The ability of the compounds of this invention to inhibit TNFa production was also 
5 assessed in a human whole blood assay. Human whole blood secretes TNFa when stimulated 
with LPS. This property of blood forms the basis of an assay which is used as a secondary 
test for compounds which profile as active in the PBMC test. 

Heparinised (10 units/ml) human blood was obtained from volunteers. 160jxJ whole 
blood were added to 96 well round-bottom plates (Coming 25850)! Compounds were 
10 solubilised and serially diluted in RPMI 1640 medium (Gibco) supplemented with 50 units/ml 
penicillin. 50ug/ml streptomycin and 2mM glutamine, as detailed above. 20ul of each test 
concentration was added to appropriate wells (triplicate cultures). 20ul of RPMI 1640 
medium supplemented with antibiotics and glutamine was added to control wells. Plates were 
5 incubated for 30 minutes at 37°C (humidified incubator), prior to addition of 20ul LPS (final 
15 concentration lOug/ml). RPMI 1640 medium was added to control wells. Six "LPS alone" 
and four "medium alone" controls were included on each plate. A known TNFa 
synthesis/secretion inhibitor was included in each test. Plates were incubated for 6 hours at 
1 37°C (humidified incubator). Plates were centrifuged (2000rpm for 10 minutes) and lOOul 
** plasma removed and stored at -70°C (Corning 25850 plates). TNFa levels were measured by 
20 ELISA (see WO92/10190 and Current Protocols in Molecular Biology, vol 2 by Frederick M. 
Ausbel et al., John Wiley and Sons Inc.). The paired antibodies that were used in the ELIZA 
were obtained from R&D Systems (catalogue nos. MAB610 anti-human TNFa coating 
antibody, BAF210 biotinylated anti-human TNFa detect antibody). 

25 Ex vivo / In vivo assessment 

The ability of the compounds of this invention as ex vivo TNFa inhibitors were 
assessed in the rat or mouse. Briefly, groups of male Wistar Alderley Park (AP) rats (180- 
210g) were dosed with compound (6 rats) or drug vehicle (10 rats) by the appropriate route, 
for example peroral (p.o.), intraperitoneal (i.p.) or subcutaneous (s.c). Ninety minutes later 

30 rats were sacrificed using a rising concentration of CO2 and bled out via the posterior vena 
cavae into 5 Units of sodium heparin/ml blood. Blood samples were immediately placed on 
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Although the pharmacological properties of the compounds of the Formula I vary with 
structural change as expected, in general a compound of the Formula I gives over 30% 
inhibition in the PBMC test at concentrations up to 50uM. No physiologically unacceptable 
toxicity was observed at the effective dose for compounds tested of the present invention. 
5 By way of example :- 

N-[5-(4-cyanobei 1 zamido)-2-memylphenyl]^-(2-methoxyethoxy)benzamide [Example 8] has 
an IC 50 of approximately O.luM against p38a and an IC 50 of approximately 3uM in the 
PBMC test; and 

N-[2<nemyl-5-(3-morpholinobenzamido)pheny 
1 0 [Example 7, Compound No. 1 9] has an IC 50 of approximately 0. 1 uM against p38a, an IC 50 of 
approximately 1 uM in the PBMC test and an IC 50 of approximately 6uM in the Human Whole 
Blood test. 

According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises an amide derivative of the Formula I, or a pharmaceutically- 

15 ^acceptable salt or in^yiyo-cleavable ester thereof, as defined hereinbefore in association with a 
pharmaceutically-acceptable diluent or carrier. 

The compositions of the invention may be in a form suitable for oral use (for 
example as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, 
: dispersible powders or granules, syrups or elixirs), for topical use (for example as creams, 

20 ointments, gels, or aqueous or oily solutions or suspensions), for administration by inhalation 
(for example as a finely divided powder or a liquid aerosol), for administration by insufflation 
(for example as a finely divided powder) or for parenteral administration (for example as a 
sterile aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular 
dosing or as a suppository for rectal dosing). 

25 The compositions of the invention may be obtained by conventional procedures 

using conventional pharmaceutical excipients, well known in the art. Thus, compositions 
intended for oral use may contain, for example, one or more colouring, sweetening, flavouring 
and/or preservative agents. 

The amount of active ingredient that is combined with one or more excipients to 

30 produce a single dosage form will necessarily vary depending upon the host treated and the 
particular route of administration. For example, a formulation intended for oral 
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mediated by TNF, IL-1, IL-6 or IL-8. 

In a further aspect the present invention provides a method of treating diseases or 
medical conditions mediated by TNF, IL-1, IL-6 or IL-8 which comprises administering to a 
warm-blooded animal an effective amount of a compound of the Formula I or a 
5 pharmaceutically-acceptable salt or in-vivo -cleavable ester thereof. 

In a further aspect the present invention provides the use of a compound of the 
Formula I, or a pharmaceutically-acceptable salt or irvvivo-cleavable ester thereof in the 
manufacture of a medicament for use in the treatment of diseases or medical conditions 
mediated by TNF. 

10 In a further aspect the present invention provides a method of treating diseases or 

medical conditions mediated by TNF which comprises administering to a warm-blooded 
animal an effective amount of a compound of the Formula I, or a pharmaceutically-acceptable 
?alt or in-vivo -cleavable ester thereof. 

In a further aspect the present invention provides the use of a compound of the 
1 5 Formula I, or a pharmaceutically-acceptable salt or in^ovg-cleavable ester thereof, in the 
manufacture of a medicament for use in inhibiting TNF, IL-1, IL-6 or IL-8. 

In a further aspect the present invention provides a method of inhibiting TNF, IL- 1 , 
IL-6 or IL-8 which comprises administering to a warm-blooded animal an effective amount 
t of a compound of the Formula I, or a pharmaceutically-acceptable salt or in-vivo -cleavable 
20 ester thereof. 

In a further aspect the present invention provides the use of a compound of the 
Formula I, or a pharmaceutically-acceptable salt or utvivo-cleavable ester thereof, in the 
manufacture of a medicament for use in inhibiting TNF. 

In a further aspect the present invention provides a method of inhibiting TNF which 
25 comprises administering to a warm-blooded animal an effective amount of a compound of the 
Formula I, or a pharmaceutically-acceptable salt or in vivo -cleavable ester thereof. 

In a further aspect the present invention provides the use of a compound of the 
Formula I, or a pharmaceutically-acceptable salt or in I vivo-cleavable ester thereof, in the 
manufacture of a medicament for use in the treatment of diseases or medical conditions 
30 mediated by p38 kinase. 

In a further aspect the present invention provides a method of treating diseases or 
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ibuprofen, suiindac, tolmetin and piroxicam. Co-administration of a compound of the 
Formula I with a NSAID can result in a reduction of the quantity of the latter agent needed to 
produce a therapeutic effect. Thereby the likelihood of adverse side-effects from the NSAID 
such as gastrointestinal effects are reduced. Thus according to a further feature of the 
5 invention there is provided a pharmaceutical composition which comprises a compound of the 
Formula I, or a pharmaceutically-acceptable salt or in-vivo -cleavable ester thereof, in 
conjunction or admixture with a cyclooxygenase inhibitory non-steroidal anti-inflammatory 
agent, and a pharmaceutically-acceptable diluent or carrier. 

The compounds of the invention may also be used with anti-inflammatory agents such 
10 as an inhibitor of the enzyme 5-lipoxygenase. 

The compounds of the Formula I may also be used in the treatment of conditions such 
as rheumatoid arthritis in combination with antiarthritic agents such as gold, methotrexate, 
; . steroids and penicillinamine, and in conditions such as osteoarthritis in combination with 
* steroids. 

1 5 The compounds of the present invention may also be administered in degradative 

diseases, for example osteoarthritis, with chondroprotective, anti-degradative and/or 
, reparative agents such as Diacerhein, hyaluronic acid formulations such as Hyalan, Rumalon, 
f Arteparon and glucosamine salts such as Antril. 

The compounds of the Formula I may be be used in the treatment of asthma in 
20 combination with antiasthmatic agents such as bronchodilators and leukotriene antagonists. 

If formulated as a fixed dose such combination products employ the compounds of 
this invention within the dosage range described herein and the other pharmaceutically-active 
agent within its approved dosage range. Sequential use is contemplated when a combination 
formulation is inappropriate. 
25 Although the compounds of the Formula I are primarily of value as therapeutic agents 

for use in warm-blooded animals (including man), they are also useful whenever it is required 
to inhibit the effects of cytokines. Thus, they are useful as pharmacological standards for use 
in the development of new biological tests and in the search for new pharmacological agents. 
The invention will now be illustrated in the following non-limiting Examples in 
30 which, unless otherwise stated:- 

(i) operations were carried out at ambient temperature, i.e. in the range 17 to 25°C 
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Example 1 

N-[5-(3-methanesulphonylaminobenzamido)-2-methyIphenyl]-3,4-dimethoxybenzamide 

Methanesulphonyl chloride (0.25 g) was added to a stirred mixture of 

N-[5-(3-aminobenzamido)-2-rnethylphenyl]-3,4-dimethoxybenzamide (0.84 g), pyridine 
5 (0.5 ml) and methylene chloride (25 ml) and the mixture was stirred at ambient temperature 
for 48 hours. The mixture was washed with 2N hydrochloric acid and with water, dried 
(MgS0 4 ) and evaporated. The residue was triturated under diethyl ether and the resultant 
white solid was dried under vacuum at 60°C. There was thus obtained the tide compound 
(0.85 g), m.p. >300°C; NMR Spectrum : (DMSOd 6 ) 2.18 (s, 3H), 3.03 (s, 3H), 3.82 (s, 6H), 
10 7.06 (d, 1H), 7.23 (d, 1H), 7.4 (br d, 1H), 7.47 (t, 1H), 7.55 (br m, 2H), 7.63 (m, 1H), 7.66 (br 
d, 1H), 7.72 (d, 1H), 7.78 (d, 1H), 9.73 (br s, 1H), 9.91 (br s, 1H), 10.24 (br s, 1H); 
Mass Spectrum : M-H' 482. 

The N-[5-(3-aminobenzamido)-2-methylphenyl]-3,4-dimethoxybenzamide used as 
starting material was prepared as follows :- 

15 A solution of 3,4-dimethoxybenzoyl chloride (1 1.5 g) in methylene chloride (100 ml) 

was added dropwise to a stirred mixture of 2-methyl-5-nitroaniline (8.74 g), pyridine 
(18.6 ml) and methylene chloride (200 ml) and the mixture was stirred at ambient temperature 
for. 1 8 hours. The mixture was washed with 2N hydrochloric acid and with water, dried 
(MgSOJ and evaporated. The resultant solid was dried under vacuum at 60°C. There was 

20 thus obtained N-(2-methyl-5-nitrophenyl)-3,4-dimethoxybenzamide (15.9 g), m.p. >300°C; 
NMR Spectrum: (CDC1 3 ) 2.43 (s, 3H), 3.94 (m, 6H), 6.93 (m, 1H), 7.38 (m, 2H), 7.51 
(m, 1H), 7.75 (br s, 1H), 7.94 (d, 1H), 8.89 (br m, 1H). 

10% Palladium-on-carbon (4 g) was added to a stirred suspension of the material so 
obtained in methanol (1 500 ml) and the mixture was stirred under an atmosphere of hydrogen 

25 gas. After cessation of hydrogen uptake, the catalyst was removed by filtration and the fdtrate 
was evaporated. The residue was washed with diethyl ether and dried under vacuum at 60°C. 
There was thus obtained N-(5-amino-2-methylphenyl)-3,4-dimethoxybenzamide (1 1.3 g), 
m.p. 157-158°C; NMR Spectrum: (CDC1 3 ) 2.24 (s, 3H), 3.64 (br s, 2H), 3.95 (m, 6H), 6.44 
(m, 1H), 6.93 (d, 1H), 6.98 (d, 1H), 7.38 (m, 1H), 7.54 (m, 2H), 7.6 (br s, 1H). 

30 The material so obtained was reacted with 3-nitrobenzoyl chloride using an analogous 

procedure to that described in the first paragraph of the portion of this Example which is 
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N-(5-amino-2-methylphenyl)-3,4-dimethoxybenzamide (3.33 g), pyridine (3.77 ml) and 
methylene chloride (120 ml). The resultant mixture was stirred at ambient temperature for 
18 hours. The mixture was washed in turn with 2N hydrochloric acid, water, a saturated 
aqueous sodium bicarbonate solution and water. The organic phase was dried (MgS0 4 ) and 
5 evaporated. The residue was triturated under diethyl ether and the resultant white solid was 
dried under vacuum at 60°C to give the title compound (5.05 g), m.p. 186-187°C; 
NMR Spectrum: (DMSOd 6 ) 2.18 (m, 5H), 3.8 (t, 2H), 3.83 (s, 6H), 4.17 (t, 2H), 7.07 
(m, 3H), 7.21 (d, 1H), 7.55 (m, 1H), 7.63 (m, 1H), 7.8 (d, 1H); 7.95 (d, 2H), 9.74 (br s, 1H), 
10.05 (br s, 1H); Mass Spectrum : M+H* 483. 

10 

Example 4 

N-{5-[4-(2-pyrrolidin-l-ylethoxy)benzamidoJ-2-methylphenyl}-3,4-dimethoxybenzamide 

N-(2-Chloroethyl)pyrrolidine hydrochloride (0.13 g) was added to a stirred mixture of 
N-[5-(4-hydroxybenzamido)-2-methylphenyl]-3,4-dimethoxybenzamide (0.25 g), potassium 

15 carbonate (0.26 g) and DMA (5 ml) and the resultant mixture was stirred and heated to 60°C 
for 1 week. The mixture was allowed to cool to ambient temperature and poured into water 
(125ml). The resultant precipitate was isolated, washed with water and with diethyl ether and 
dried under vacuum at 60°C. There was thus obtained the title compound (0.208 g), m.p. 
J|5-166°C; NMR Spectrum: (DMSOd 6 ) 1.17 (m, 4H), 2.17 (s, 3H), 2.49 (br m, 4H), 2.79 (t, 

20 2H), 3.83 (s, 6H), 4.13 (t, 2H), 7.05 (t, 3H), 7.2 (d, 1H), 7.55 (m, 2H), 7.625 (m, 1H), 7.81 (d, 
1H); 7.94 (d, 2H), 9.74 (br s, 1H), 10.03 (br s, 1H); Mass Spectrum : (M-HV502. 

The N-[5-(4-hydroxybenzamido)-2-methylphenyI]-3,4-dimethoxybenzamide used as 
starting material was prepared as follows :- 

N-(5-Amino-2-methylphenyl)-3,4-dimethoxybenzamide was reacted with 
25 4-benzyloxybenzoyl chloride using an analogous procedure to that described in the first 
paragraph of the portion of Example 1 which is concerned with the preparation of starting 
materials. There was thus obtained N-[5-(4-ben2yloxybenzamido)-2-methylphenyl]- 
3,4-dimethoxybenzamide, m.p. 186-187°C; NMR Spectrum : (CDC1,) 2.17 (s, 3H), 3.83 
(s, 6H), 5.18 (s, 2H), 7.07 (d, 1H), 7.13 (d, 2H), 7.2 (d, 1H), 7.37 (m, 3H), 7.45 (m, 2H), 7.55 
30 (m, 2H), 7.63 (m, 1H) , 7.8 (d, 1H), 7.94 (d, 2H), 9.74 (br s, 1H), 10.04 (br s, 1H). 
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Notes ... 

a) The product gave the following data : NMR (DMSOd 6 ) 0.96 (t, 6H), 2. 1 8 (s, 3H), 2.53 
(m, 4H) 5 2.76 (t, 2H), 3.83 (s, 6H), 4.08 (t, 2H), 7.04 (m, 3H), 7.2 (d, 1H), 7.55 (m, 2H), 

5 7.63 (m, 1H), 7.79 (d, 1H), 7.94 (d, 2H), 9.74 (br s,lH), 10.03 (br s, 1H); Mass 
M+H 506. 

b) The product gave the following data : NMR (DMSOd 6 ) 2. 1 8 (s, 3H), 2.47 (t, 4H), 2.7 (t, 
2H), 3.56 (t, 4H), 3.82 (s, 6H), 4.15 (t, 2H), 7.06 (d, 1H), 7.13 (m, 1H), 7.22 (d, 1H), 
7.42 (t, 1H), 7.51 (d, 1H), 7.56 (br m, 3H), 7.63 (m, 1H), 7.8 (d, 1H), 9.75 (br s, 1H), 

10 1 0. 1 5 (br s, 1 H); Mass M+H 520. 

The N-[5-(3-hydroxybenzamido)-2-methylphenyl]-3,4-dimethoxybenzamide which 
was used as a starting material was prepared as follows. N-(5-Amino-2-methylphenyl)- 
3,4-dimethoxybenzamide was reacted with 3-benzyloxybenzoyl chloride using an 
analogous procedure to that described in the first paragraph of the portion of Example 1 

15 which is concerned with the preparation of starting materials. There was thus obtained 
N-[5-(3-benzyloxybenzamido)-2-methylphenyl]-3,4-dimethoxybenzamide, m.p. 208- 
209°C; NMR: (CDC1 3 ) 2.21 (s, 3H), 3.83 (s, 6H), 5.18 (s, 2H), 7.06 (d, 1H), 7.21 (m, 
2H), 7.4 (m, 5H), 7.55 (m, 3H), 7.62 (m, 1H), 7.8 (d, 1H), 9.77 (br s, 1H), 10.17 (br s, 
1H). 

20 v The benzyloxy group was cleaved by hydrogenolysis using an analogous procedure 

to that described in the last paragraph of the portion of Example 4 which is concerned 
with the preparation of starting materials. There was thus obtained the required starting 
material, m.p. 182-183°C; NMR: (CDC1 3 ) 2.17 (s, 3H), 3.83 (s, 6H), 6.95 (m 5 1H), 7.06 
(d, 1H), 7.22 (d, 1H), 7.32 (m, 2H), 7.36 (d, 1H), 7.55 (m, 2H), 7.63 (m, 1H), 7.82 (d, 

25 1H), 9.68 (br s, 2H), 9.75 (br s, 1H), 10.13 (br s 5 1H). 

c) The standard procedure was adapted to the following > 

Morpholine (0.27 g) and sodium iodide (0.33 g) were added in turn to a stirred 
solution of N-[5-(4-(3-chloropropoxy)benzamido)-2-methylphenyl]- 
3,4-dimethoxybenzamide (0.5 g) in acetone (15 ml) and the mixture was stirred and 
30 heated to reflux for 1 week. The mixture was evaporated and the residue was partitioned 
between methylene chloride and water. The organic phase was washed with water, dried 
(MgS0 4 ) and evaporated. The residual solid was triturated under diethyl ether and the 
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and diethyl ether and dried under vacuum at 60°C. There was thus obtained 

N-[5-(2-benzyloxybenzamido)-2-methylphenyl]-3,4-dimethoxybenzamide(2.62g), 
m.p. 215-216°C; NMR: (DMSOd 6 ) 2.13 (s, 3H), 3.83 (s, 6H), 5.24 (s, 2H), 7.1 1 (m, 
3H), 7.26 (m, 3H), 7.52 (m, 4H), 7.63 (m, 2H), 7.71 (m, 1H), 7.86 (t, 2H), 9.73 (br s, 

5 1H), 10.13 (d, 1H); Mass: M+H497. 

10% Palladium-on-carbon (0.5 g) was added to a stirred mixture of the material so 
obtained (2.44 g) and methanol (300 ml) and the resultant mixture was stirred under one 
atmosphere pressure of hydrogen. After cessation of hydrogen uptake, the catalyst was 
removed by filtration and the filtrate was evaporated. The resultant solid was dried 

0 under vacuum at 60°C. There was thus obtained the required starting material (1 .85 g). 
NMR: (DMSOd 6 ) 2.19 (s, 3H), 3.82 (s, 6H), 6.94 (m, 2H), 7.06 (d, 1H), 7.24 (d, 1H), 
7.42 (t, 1H), 7.47 (m, 1H), 7.53 (d, 1H), 7.62 (m, 2H), 7.76 (d, 1H), 7.96 (m, 1H), 9.75 
(br s, 1H), 10.35 (br s, 1H), 1 1.83 ( br s, 1H); Mass: M-H 405. 
h) The phenol was reacted with 2-chloromethylpyridine, the reactants being heated to 60°C 

5 . for 1 8 hours. The product gave the following data : NMR (DMSOd 6 ) 2.1 8 (s, 3H), 3.83 
(s, 6H), 5.4 (s, 2H), 7.08 (d, 1H), 7.1 (m, 1H), 7.23 (d, 1H), 7.43 (t, 1H), 7.3 (m, 2H), 
7.47 (m, 2H), 7.58 (m, 2H), 7.64. (m, 1H), 7.75 (d, 1H), 7.81 (m, 2H), 8.6 (d, 1H), 9.78 
(br s, 1 H), 1 0.56 (br s, 1H); Mass M+H 498. 
si) The phenol was reacted with 2-chloromethylpyridine, the reactants being heated to 70°C 

0 for 1 8 hours. The product gave the following data : m.p. 1 85-1 86°C; NMR (DMSOd 6 ) 
2.18 (s, 3H), 3.82 (s, 6H), 5.25 (s, 2H), 7.05 (d, 1H), 7.23 (m, 2H), 7.34 (m, 1H), 7.43 (t, 
1H), 7.52 (m, 4H), 7.62 (m, 2H), 7.8 (br s, 1H), 7.84 (m, 1H), 8.57 (d, 1H), 9.73 (br s, 
1H), 10.17 (br s, 1H); Mass M+H 498. 
j) The product gave the following data : NMR (DMSOdJ 2. 1 5 (s, 3H), 3.83 (s, 6H), 5.28 

5 (s, 4H), 7.07 (d, 1H), 7.49 (m, 14H), 7.55 (m, 2H), 8.4 (d, 1H), 8.58 (d, 1H), 9.75 (br s, 
1 H), 10.55 (br s, 1 H); Mass M+H 605. 

The N-[5-(2,3-dihydroxybenzamido)-2-methylphenyl]-3,4-dimethoxybenzamide 
which Was used as a starting material was prepared as follows :- 

N-(5-Amino-2-methylphenyl)-3 ) 4-dimethoxybenzamide was reacted with 
) 2,3-dibenzyloxybenzoyl chloride using an analogous procedure to that described in the 
first paragraph of the portion of Example 1 which is concerned with the preparation of 
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further 2 hours. The reaction mixture washed with a 5% aqueous acetic acid solution, with 
water and with a 5% aqueous sodium bicarbonate solution. The organic extract was dried 
(MgS0 4 ) and evaporated. The residue was recrystallised from ethyl acetate to give 
N-(2-methyl-5-nitrophenyl)-4-acetoxybenzamide (0.8 g), m.p. 207-208°C; 
5 NMR Spectrum: (DMSOd 6 ) 2.3 (s, 3H), 7.3 1 (d, 2H), 7.56 (d, 1H), 8.02 (m, 3H), 8.47 (d, 1H), 
10.12 (s,lH). 

A mixture of a portion (0.5 g) of the material so obtained, ammonium formate (1 g), 
10% palladium-on-carbon (0.25 g) and methanol (10 ml) was stirred and heated to 60°C for 
2 hours. The reaction mixture was cooled and filtered and the filtrate was evaporated. The 

10 residue was triturated under water. The crude product was filtered from the aqueous solution 
and crystallised from methanol to give N-(5-amino-2-methylphenyl)-4-hydroxybenzamide 
(0.14 g), m.p. 277-278°C; NMR Spectrum : (DMSOd 6 ) 2.03 (s, 3H), 4.85 (s, 2H), 6.39 (m, 
1H), 6.61(d, 1H), 6.85 (m, 3H), 7.82 (d, 2H), 9.3 (s, 1H), 9.96 (s, 1H). - 

4-Dimethylaminopyridine (0. 13 g) was added to a mixture a portion (0.085 g) of the 

15 material so obtained, 3-dimethylaminobenzoic acid (0.089 g), l-(3-dimethylaminopropyl)- 
3-ethylcarbodiimide hydrochloride (0.103 g), methylene chloride (3 ml) and DMF (0.5 ml). 
The reaction mixture was stirred at ambient temperature for 18 hours. The mixture was 
..evaporated and the residue was purified by column chromatography on silica eluting in turn 
with 50%, 60% and 70% ethyl acetate in isohexane. There was thus obtained 

20 N-[5-(3-dimethylaminobenzamido)-2-methylphenyl]-4-hydroxybenzamide (0.017 g); 

NMR Spectrum: (DMSOd 6 ) 2.17 (s, 3H), 2.96 (s, 6H), 6.80-6.95 (m, 3H), 7.15-7.35 (m, 4H), 
7.58 (m, 1H), 7.79 (d, 1H), 7.87 (d, 2H), 9.62 (s, 1H), 9.95 (s, 1H), 10.1 (s, 1H). 

Example 7 

25 Using an analogous procedure to that described in Example 6, the appropriate phenol 

was reacted with the appropriate alkyl chloride to give the compounds described in Table II. 

Table II 



30 




R 



PCT/GB99/01489 



WO 99/59959 




WO 99/5995? 



PCT/GB99/01489 



-67- 



30 


3-(2-diisopropylaminoethoxy) 


3-morpholino 


dd 


31 


3-(3-diethylaminopropoxy) 


3-morpholino 


ee 


32 


3-[2-(N-methylpym)Iidin-2-yl)ethoxy] 


3-morphblino 


ff 


33 


3 -(3 -pyridy Imethoxy ) 


3-morpholino 


gg 


34 


3-(4-pyridylmethoxy) 


3-morpholino 


hh 


35 


3-(2-methylthiazol-4-ylmethoxy) 


3-morpholino 


ii 


36 


3-(N-methylpiperidin-3-ylmethoxy) 


3-morpholino 


jj 


37 


4-(2-morphoIinoethoxy) 


3-morpholino 


kk 


38 


4-(3-morpholinopropoxy) 


3-morpholino 


11 


39 


4-[2-(pyrrolidin- 1 -yl)ethoxy] 


3-morpholino 


mm 


40 


4-(2-piperidinoethoxy) 


3-morpholino 


nn 


41 


4-(3-piperidinopropoxy) 


3-morpholino 


00 


42 


4-[3-(4-methylpiperazin- 1 -yl)propoxy] 


3-morpholino 


PP 


43 


4-(2-diethylaminoethoxy) 


3-morpholino 


qq 


44 


4-(3-diethylaminopropoxy) 


3-morpholino 


rr 


45 


4-(2-diisopropylaminoethoxy) 


3-morpholino 


ss 


46 


4-(N-me%lpiperidin-3-ylmethoxy) 


3-morpholino 


tt 


47 


4-(2-pyridylmethoxy) 


3-morpholino 


uu 


48 


4-(2-me%lthiazol-4-ylmethoxy) 


3-morpholino 


vv 


49 


4-methoxy-3-(2-morpholinoethoxy) 


3-morpholino 


WW 


50 


4-methoxy -3 -(3 -morpholinopropoxy ) 


3-morpholino 


XX 


51 


4-methoxy-3-(3-piperidinopropoxy) 


3-morpholino 


yy 


52 


4-methoxy-3-[3-(4-methylpiperazin-l-yl)propoxy] 


3-morpholino 


zz 


53 


4-methoxy-3-[2-(N-methylpyrrolidin-2-yl)ethoxy] 


3-morpholino 


aaa 


54 


4-methoxy-3-(N-methylpiperidin-3-ylmethoxy) 


3-morpholino 


bbb 




3-(2-diethylaminoethoxy)-4-methoxy 


3-morpholino 


ccc 


56 


3 -(3 -diethy laminopropoxy )-4-methoxy 


3-morpholino 


ddd 


57 


3-(2-diisopropylaminoethoxy)-4-methoxy 


3-morpholino 


eee 


58 


4-methoxy-3-(2-methylthiazol-4-ylmethoxy) 


3-morpholino 


fff 
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3- dimethylaminobenzamide (2.69 g) in methylene chloride (30 ml) and the reaction 
mixture was stirred at ambient temperature for 1 6 hours. The organic phase was washed 
with water and with a saturated aqueous sodium bicarbonate solution, dried and 
evaporated. The solid residue was stirred in diethyl ether for 1 6 hours, filtered and dried 

5 to give N-[5-(3-dimethylaminobenzamido)-2-methylphenyl]-3-methoxy- 

4- benzyloxybenzamide (0.458 g); NMR: (DMSOd^ 2.18 (s, 3H), 2.96 (s, 6H), 3.82 (s, 
3H), 5.12 (s, 2H), 6.9 (m, 1H), 7.16 (t, 1H), 7.21 (d, 2H), 7.3 (t, 2H), 7.4 (m, 5H), 7.57 
(m, 3H), 7.78 (d, 1H), 9.75 (s, 1H), 10.18 (s, 1H). 

After repetition of the preceding reaction, t0% palladium-on-carbon 
10 (0.25 g) was added to a stirred suspension of the material so obtained (2.55 g) in ethanol 
(1 00 ml) and the mixture was stirred at 25 °C under 1 atmosphere pressure of hydrogen. 
After hydrogen uptake had ceased, the catalyst was removed by filtration and the filtrate 
was evaporated. The residue was crystallised under methanol to give the required 
• phenolic starting material (1 .90 g); NMR: (DMSOdJ 2. 1 8 (s, 3H), 2.97 (s, 6H), 3.82 (s, 
15 3H), 6.82 (d, 1H), 6.9 (m, 1H), 7.17 (m, 3H), 7.27 (t, 1H), 7.5 (m, 1H), 7.77 (d, 1H), 
9.58 (s, 1H), 9.62 (s, 1H), 10.06 (s, 1H). 
b) The product gave the following data : NMR (DMSOd 6 ) 1 .62 (m, 4H), 2. 1 8 (s, 3H), 2.56 
(t, 4H), 2.8 (t, 2H), 2.96 (s, 6H), 4.16 (t, 2H), 6.91 (m, 1H), 7.15 (m, 1H), 7.21 (m, 3H), 
- 7.3 (t, 2H), 7.46 (t, 1H), 7.50 (s, 1H), 7.57 (m, 1H), 7.78 (d, 1H), 9.86 (s, 1H), 10.08 (s, 
20 1H); Mass M+H 487. 

The N-[5-(3-dimethylaminoben2amido)-2-methylphenyl]-3-hydroxybenzamide used 
as a starting material was prepared by reacting N-(3-amino-4-methylphenyl)- 
3-dimethylaminobenzamide with 3-ben2yloxybenzoyl chloride using an analogous 
procedure to that described in Note a) above to give an intermediate benzyloxy 
25 compound which was hydrogenated over 1 0% palladium-on-carbon as also described in 
Note a) above to give the required phenolic starting material, m.p. 224-227°C; 
NMR: (DMSOd 6 ) 2.18 (s, 3H), 2.97 (s, 6H), 6.9 (m, 1H), 6.97 (m, 1H), 7.2 (m, 3H), 7.3 
(m, 3H), 7.38 (d, 1H), 7.48 (m, 1H), 7.78 (d, 1H), 9.7 (br s, 1H), 9.79 (s, 1H), 10.07 (br 
s, 1H). 

30 c) The product gave the following data : NMR (DMSOd 6 ) 2.1 8 (s, 3H), 2.46 (t, 4H), 2.7 1 
(t, 2H), 2.96 (s, 6H), 3.57 (t, 4H), 4.18 (t, 2H), 6.9 (m, 1H), 7.18 (m, 1H), 7.21 (m, 3H), 
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i) The product gave the following data : NMR (DMSOdj) 1 .9 (m, 2H), 2.1 8 (s, 3H), 2.37 
(t, 4H), 2.42 (t, 2H), 2.96 (s, 6H), 3.57 (t, 4H), 3.81 (s, 3H), 4.07 (t, 2H), 6.9 (m, 1H), 
7.05 (d, 1H), 7.20 (m, 3H), 7.28 (t, 1H), 7.56 (m, 2H), 7.61 (m, 1H), 7.78 (d, 1H), 9.75 
(s, 1H), 10.57 (s, 1H); Mass M+H 547. 

j) The product gave the following data : NMR (DMSOd 6 ) 2. 1 8 (t, 3H), 2.43 (t, 4H), 2.7 (t, 
2H), 2.97 (s, 6H), 3.57 (t, 4H), 3.82 (s, 3H), 4.17 (t, 2H), 6.9 (m, 1H), 7.06 (d, 1H), 7.19 
(m, 3H), 7.26 (t, 1H), 7.61 (m, 3H), 7.78 (d, 1H), 9.78 (s, 1H), 10.07 (s, 1H); Mass 
M+H 533. 

k) The product gave the following data : NMR (DMSOd 6 ) 2. 1 8 (s, 3H), 2.97 (s, 6H), 5.26 
(s, 2H), 6.9 (m, 1H), 7.18 (d, 2H), 7.2 (m, 3H), 7.29 (t, 2H), 7.35 (m, 1H), 7.57 (m, 2H), 
7.82 (m, 2H), 7.95 (d, 2H), 8.58 (d, 1H), 9.72 (s, 1H), 10.07 (s, 1H); Mass M+H 481. 

1) The product gave the following data : NMR (DMSOd 6 ) 2. 1 8 (s, 3H), 2.96 (s, 6H), 5.25 
(s, 2H), 6.9 (m, 1H), 7.29 ( m, 6H), 7.42 (t, 1H), 7.56 (m, 4H), 7.81 (m, 2H), 8.58 (d, 
1H), 9.82 (s, 1H), 10.08 (s, 1H); Mass M+H 481. 

m) The alkylating agent was 2-bromoethyl methyl ether. The product gave the following 
data : NMR (DMSOd 6 ) 2.18 (s, 3H), 2.95 (s, 6H), 3.67 (m, 2H), 4.17 (m, 2H), 6.85 (d, 
1H), 7.04 (d, 2H), 7.24 (m, 4H), 7.58 (d, 1H), 7.78 (s, 1H), 7.96 (d, 2H), 9.42 (s, 1H), 
10.09 (s, 1H); Mass M+H 448. 

n) The product gave the following data : NMR (DMSOd 6 ) 1 .3 8 (s, 4H), 2.2 1 (s, 3H), 2.3 8 
(t, 4H), 2.81 (t, 4H), 2.97 (s, 6H), 4.35 (t, 4H), 6.89 (ra, 1H), 7.1 1 (t, 1H), 7.25 (m, 6H), 
7.55 (m, 2H), 7.94 (d, 1H), 7.95 (s, 1H), 10.07 (br s, 1H), 10.26 (br s, 1H); Mass 
M+H 487. 

The N-[5-(3-dimethylaminobenzamido)-2-methylphenyl]-2-hydroxybenzamide used 
as a starting material was prepared as follows :- 

A solution of 2-benzyloxybenzoyl chloride (2.69 g) in methylene chloride (50 ml) 
was added dropwise to a stirred mixture of N-(3-amino-4-methylphenyl)- 
3-dimethylaminobenzamide (2.69 g), pyridine (3 ml) and methylene chloride (50 ml) 
which had been cooled to 5°C. The reaction mixture was stirred for 16 hours at ambient 
temperature. The organic phase was washed with water and with a saturated aqueous 
sodium bicarbonate solution, dried (MgSO<) and evaporated. The residue was stirred 
under diethyl ether for 16 hours to give a precipitate which was isolated and dried. 
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The N-[2-methyl-5-(3-moipholinobenzamido)^^ used as 

a starting material was prepared as follows :- 

A solution of 3-morpholinobenzoyl chloride (0.24 g) in methylene chloride (5 ml) 
was added to a stirred mixture of 4-methyl-3-nitroaniline (0.15 g), pyridine (0.24 ml) 
5 and methylene chloride (10 ml). The reaction mixture was stirred at ambient 

temperature for 1 6 hours. The organic phase was washed with water and with a 
saturated aqueous sodium bicarbonate solution. The organic layer was dried (MgS0 4 ) 
and evaporated. The residual solid was triturated under diethyl ether and the resultant 
solid was isolated and dried to give N-(3-nitro-4-methylphenyl)- 
10 3-morpholinobenzamide (0.28 g); NMR : (DMSOd 6 ) 3.2 (t, 4H), 3.3 (s, 3H), 3.78 (t, 
4H), 7.19 (s, 1H), 7.4 (m, 2H), 7.47 (d, 2H), 8.0 (d, 1H), 8.83 (s, 1H), 10.23 (s, 1H). 
10% Palladium-on-carbon (0.035 g) was added to a stirred solution in methanol 
. , (40 ml) of the nitro compound so obtained (0.28 g) and the mixture was stirred at 
. ambient temperature under 1 atmosphere pressure of hydrogen. After uptake of 
1 5 hydrogen had ceased, the catalyst was removed by filtration and the filtrate was 
evaporated to give N-(3-amino-4-methyIphenyl)-3-morpholinobenzamide; 
NMR: (DMSOd 6 ) 2.0 (s, 3H), 3.19 (t, 4H), 3.78 (t, 4H), 4.8 (s, 2H), 6.8 (q, 2H), 7.08 (s, 
1H), 7.1 (d, 1H), 7.34 (m, 2H), 7.4 (s, 1H), 9.8 (s, 1H); Mass: M+H 312. 

After repetition of the preceding steps, a solution of 3-benzyloxybenzoyl chloride 
20 (1 .33 g) in methylene chloride (20 ml) was added to a stirred mixture of 

N-(3-amino-4-methylphenyl)-3-morpholinobenzamide (1.55 g), pyridine (1 ml) and 
methylene chloride (20 ml). The reaction mixture was stirred at ambient temperature for 
1 8 hours. The organic phase was washed with water and with a saturated aqueous 
sodium bicarbonate solution, dried (MgS0 4 ) and evaporated. The residue was stirred 
25 under diethyl ether for 20 hours. The precipitate was isolated and dried. There was thus 
obtained N-[2-methyl-5-(3-morpholinobenzamido)phenyl]-3-benzyloxybenzamide 
(2.21 g); m.p. 192-193°C; NMR: (DMSOd 6 ) 2.18 (s, 3H), 3.16 (t, 4H), 3.76 (t, 4H), 5.18 
(s, 2H), 7.15 (d, 1H), 7.21 (d, 2H), 7.4 (m, 9H), 7.56 (d, 2H), 7.58 (s, 1H), 7.8 (d, 1H), 
9.85 (s, 1H), 10.12 (br s, 1H); Mass: M+H 522. 
30 10% Palladium-on-carbon catalyst (0.2 g) was added to a stirred suspension of a 

portion (1.94 g) of the material so obtained in ethanol (200 ml) The mixture was stirred 
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7.22 (d,lH), 7.4 (m, 3H), 7.43 (s, 1H), 7.53 (s, 2H), 7.57 (d, IH), 7.78 (d, IH), 9.82 (s, 
1H), 10.1 (s, 1H); Mass M+H 543. 
u) The product gave the following data : NMR (DMSOd 6 ) 2. 1 8 (s, 3H), 2.46 (t, 4H), 2.7 (t, 
2H), 3.18 (t, 4H), 3.57 (t, 4H), 3.76 (t, 4H), 4.17 (t, 2H), 7.17 (m, 2H), 7.21 (d, 1H), 7.37 
5 (m, 2H), 7.42 (m, 2H), 7.57 (m, 3H), 7.78 (d, 1H), 9.85 (s, 1H), 10.1 (s, 1H); Mass 
M+H 545. 

v) The product gave the following data : NMR (DMSOd 6 ) 0.98 (t, 6H), 1 .98 (s, 3H), 2.56 
(q, 4H), 2.78 (t, 2H), 3.18 (t, 4H), 3.77 (t, 4H), 4.08 (t, 2H), 7.14 (d, 2H), 7.21 (d, IH), 
7.36 (m, 2H), 7.41 (m, 2H), 7!5 (m, 2H), 7.57 (m, IH), 7.78 (d, 1H), 9 .82 (s, 1H), 10.11 
10 (s, 1H); Mass M+H 531. 

w) The product gave the following data : NMR (DMSOdJ 2.22 (s, 3H), 3.22 (t, 4H), 3.79 
(t, 4H), 5.23 (s, 2H), 7.12 (m, 1H), 7.28 (t, 3H), 7.42 (m, 3H), 7.48 (t, 2H), 7.6 (d, 1H), 
7.62 (s, 1H), 7.65 (d, IH), 7.85 (s, 1H), 7.9 (m, 1H), 8.6 (d, 1H), 9.9 (s, IH), 10.15 (s, 
IH); Mass M+H 523. 

1 5 x) , The product gave the following data : NMR (DMSOcy 1 .62 (t, 4H), 2. 1 8 (s, 3H), 2.47 
(t, 4H), 2.8 (t, 2H), 3.18 (t, 4H), 3.76 (t, 4H), 3.84 (s, 3H), 4.13 (t, 2H), 7.04 (d, 1H) ( 
7.07 (m, IH), 7.19 (d, IH), 7.37 (m, 3H), 7.41 (s, IH), 7.57 (m, 2H), 7.78 (s, IH), 9.73 
(s, 1 H), 1 0. 1 1 (s, 1 H); Mass M+H 559. 

TheN-[2-methyl-5-(3-morpholinobenzamido)phenyl]-3-hydroxy- 
20 4-methoxybenzamide used as a starting material was prepared by reacting N-(3-amino- 
4-methylphenyl)-3-morphohnobenzamide with 3-benzyloxy-4-methoxybenzoyl chloride 
using an analogous procedure to that described in Note a) above to give an intermediate 
benzyloxy compound which was hydrogenated over 10% palladium-on-carbon as also 
described in Note a) above to give the required phenolic starting material; 
25 NMR (DMSOd 6 ) 2.16 (s, 3H), 3.18 (t, 4H), 3.78 (t, 4H), 3,82 (s, 3H), 7.01 (m, IH), 7.14 
(t, IH), 7.18 (d, IH), 7.35 (m, 6H), 7.58 (m, IH), 9.21 (s, IH), 9.53 (s, IH), 10.1 (br s, 
lH);Mass M+H 462. 

y) The product gave the following data : NMR (DMSOd 6 ) 1 .32 (m, 2H), 1 .44 (m, 4H), 2. 1 8 
(s, 3H), 2.39 (t, 4H),2.62 (t, 2H), 3.18 (t, 4H), 3.78 (t, 4H), 3.81 (s, 3H), 4.12 (t, 2H), 
30 7.07 (d, IH), 7.16 (m, IH), 7.21 (d, IH), 7.37 (m, 2H), 7.42 (s, IH), 7.57 (m, 3H), 7.78 
(s, IH), 9.73 (s, IH), 10.11 (s, IH); Mass M+H 573. 



PCT/GB99/01489 

W 0 99/59959 _ 76 . 

- the following data . i 3? ^ m 1 

M +H551 ' , in rCfeiMl»w» • 11,e! * 0d ° Ct8 !',, 8 (, 410,3.51 



^ WO 99/59959 PCT/GB99/0T489 

-77- 

4H), 5.28 (s, 2H), 7.1 (m, 1H), 7.21 (m, 2H), 7.37.(m, 2H), 7.45 (m, 4H), 7.57 (m, 3H), 

7.78 (s, 1H), 8.58 (d, 2H), 9.91 (s, 1H), 10.12 (s, 1H); Mass M+H 523. 

ii) The product gave the following data : NMR (DMSOdJ 2.2 (s, 3H), 2.63 (s, 3H), 3.18 (t, 
4H), 3.76 (t, 4H), 5.18 (s, 1H), 7.1 1 (d, 1H), 7.23 (t, 2H), 7.36 (m, 2H), 7.42 (t, 2H), 
5 7.59 (m, 4H), 7.79 (s, 1H), 9.84 (s, 1H), 10.1 1 (s, 1H); Mass M+H 543. 
jj) The product gave the following data : NMR (DMSOd 6 ) 1.05 (t ? 4H), 2.18 (d, 6H), 3.19 
(s, 4H), 3.73 (s, 4H), 3.89 (t, 2H), 7.1 (d f 2H), 7.19 (d, 1H), 7.39 (m, 4H), 7.53 (m, 3H), 

7.79 (s, 1H), 9.85 (s, 1H), 10.1 (s, 1H); Mass M+H 543. 

kk) The product gave the following data : NMR (DMSOd 6 ) 2.19 (s, 3H), 2.7 (t, 2H), 3.17 (t, 
10 3H), 3.28 (m, 4H), 3.57 (t, 4H), 3.76 (t, 4H), 4.17 (t, 2H), 7.04 (d, 2H), 7.1 1 (m, 1H), 

7.19 (d, 1H), 7.35 (m, 2H), 7.42 (s, 1H), 7.55 (m, 1H), 7.77 (s, 1H), 7.92 (m, 2H), 9.7 (s, 
1H), 10.1 (s, 1H); Mass M+H 545. 

The N-[2-methyl-5-(3-morpholinoben2amido)phenyl]-4-hydroxybenzamide used as 
:? . a starting material was prepared as follows 

1 5 A solution of 4-benzyloxybenzoyl chloride [obtained by the reaction of 

4-benzyloxybenzoic acid (8.66 g) and oxalyl chloride (4 ml)] in methylene chloride 
(300 ml) was added to a stirred mixture of N-(3-amino-4-methylphenyl)- 
3-morpholinobenzamide (1 0.6 g), pyridine (5.42 ml) and methylene chloride (300 mi). 
The reaction mixture was stirred at ambient temperature for 1 8 hours. The organic 

20 phase was washed with water and with a saturated aqueous sodium bicarbonate solution, 
dried (MgS0 4 ) and evaporated. The residue was stirred under diethyl ether for 2 hours. 
The precipitate was isolated and dried. There was thus obtained N-[2-methyl-5-(3- 
morpholinobenzamido)phenyl]-4-benzy loxybenzamide ( 1 6. 1 g); NMR: (DMSOd 6 ) 2. 1 9 
(s, 3H) 5 3.17 (t, 4H), 3.75 (t, 4H), 5.19 (s, 2H), 7.1 1 (d 5 2H), 7.2 (d, 1H), 7.39 (m, 9H), 

25 7.58 (m, 1H), 7.79 (s, 1H), 7.97 (d, 2H), 9.71 (s, 1H), 10.1 (s, 1H); Mass: M+H 522. 

1 0% Paliadium-on-carbon catalyst (1 .8 g) was added to a stirred suspension of a 
portion (14.6 g) of the material so obtained in methanol (750 ml) The mixture was 
stirred at ambient temperature under 1 atmosphere pressure of hydrogen. After cessation 
of hydrogen uptake, the catalyst was removed and the filter cake was washed with warm 

30 DMF (500 ml). The filtrate was concentrated to a volume of approximately 50 ml and 
poured into water. The solid so obtained was isolated and dried. There was thus 
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ss) The product gave the following data : NMR (DMSOdJ 0.97 (d, 12H), 2. 1 9 (s, 3H), 2.78 
(t, 2H), 3.01 (m, 2H), 3. 1 8 (t, 4H), 3.74 (t, 4H), 3.95 (t, 2H), 7.01 (d, 2H), 7. 13 (m, 1H), 
7.2 (d, 1H), 7.37 (m, 2H), 7.43 (s, 1H), 7.55 (m, 1H), 7.77 (d, 1H), 7.95 (d, 2H), 9.7 (s, 
1H), 10.09 (s, 1H); Mass M+H 559. 
5 tt) The product gave the following data : NMR (DMSOd 6 ) 1 .05 (m, 1H), 1.7 (m, 6H), 2. 1 7 
(d ,6H), 2.61 (m, 1H), 2.79 (m, 1H), 3.17 (t, 4H), 3.74 (t, 4H), 3.91 (m, 2H), 7.03 (d, 
2H), 7.12 (m, 1H), 7.2 (d, 1H), 7.35 (m, 2H), 7.42 (s, 1H), 7.55 (m, 1H), 7.77 (s, 1H), 
7.95 (d, 2H), 9.69 (s, 1H), 10.09 (s, 1H); Mass M+H 543. 
uu) The product gave the following data : NMR (DMSOd 6 ) 2.19 (s, 3H), 3.18 (t, 4H), 3.73 
10 (t, 4H), 5.23 (s, 2H), 7.12 (d, 3H), 7.2 (d, 1H), 7.34 (m, 3H), 7.42 (s, 1H), 7.54 (m, 2H), 
7.8 (m, 2H), 7.97 (d, 2H), 8.58 (d, 1H), 9.72 (s, 1H), 10.1 (s, 1H); Mass M+H 523. 
w) The product gave the following data : NMR (DMSOd 6 ) 2. 1 9 (s, 3H), 2.63 (s, 3H), 3.17 
(t, 4H), 3.75 (t, 4H), 5.19 (s, 2H), 7.1 (d, 3H), 7.2 (d, 1H), 7.37 (m, 2H), 7.43 (s, 1H), 
7.57 (m, 2H), 7.79 (d, 1H), 7.95 (d, 2H), 9.72 (s, 1H), 10.1 (s,lH); Mass M+H 543. 
15 ww) The reactants were heated to 100°C for 24 hours. The product gave the following data : 
NMR (DMSOd 6 ) 2.18 (s, 3H), 2.42 (t, 4H), 2.7 (t, 2H), 3.18 (t, 4H), 3.56 (t, 4H), 3.77 (t, 
4H), 3.82 (s, 3H), 4.17 (t, 2H), 7.05 (d, 1H), 7.15 (m, 1H), 7.21 (d, 1H), 7.35 (m, 2H), 
7.42 (s, 1H), 7.58 (m, 3H), 7.78 (s, 1H), 9.75 (s, 1 1H), 10.1 (s, 1H); Mass M+H 575. 
xx) The reactants were heated to 1 00°C for 24 hours. The product gave the following data : 
20 NMR (DMSOd 6 ) 1.82 (m, 2H), 2.15 (s, 3H), 2.37 (t, 4H), 2.4 (t, 2H), 3.18 (t, 4H), 3.56 
(t, 4H), 3.76 (t, 4H), 4.03 (t, 2H), 7.02 (d, 1H), 7.12 (m, 1H), 7.2 (d, 1H), 7.37 (m, 2H), 
7.41 (s, 1H), 7.52 (m, 2H), 7.6 (m, 1H), 7.78 (d, 1H), 9.75 (s, 1H), 10.1 (s, 1H); Mass 
M+H 589. 

yy) The reactants were heated to 1 00°C for 24 hours. The product gave the following data : 
25 NMR (DMSOd 6 ) 1 .42 (m, 2H), 1 .56 (m, 4H), 1 .96 (m, 2H), 2.22 (s, 3H), 2.4 (t, 4H), 
2.46 (t, 2H), 3.22 (t, 4H), 3.82 (t, 4H), 3.9 (s, 3H), 4.13 (t, 2H), 7.1 1 (d, 1H), 7.2 (m, 
1H), 7.23 (d, 1H), 7.4 (t, 1H), 7.42 (s, 1H), 7.5 (s, 1H), 7,61 (d, 2H), 7.65 (m, 1H), 7.82 
(d, 1H), 9.81 (s, 1H), 10.17 (s, 1H); Mass M+H 587. 
zl) The reactants were heated to 1 00°C for 24 hours. The product gave the following data : 
30 NMR (DMSOd 5 ) 1.82 (t, 2H), 2.15 (s, 3H), 2.19 (s, 3H), 2.38 (m, 10H), 3.19 (t, 4H), 
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Example 8 

N-[5-(4-cyanobenzamido)-2-methylphenyl]-4-(2-methoxyethoxy)benzamide 

2-Bromoethyl methyl ether (0.023 ml) was added to a suspension of 

N-[5-(4-cyanobenzamido)-2-methylphenyl]-4-hydroxybenzamide (0.06 g) and potassium 
5 carbonate (0.045 g) in DMF (3 ml) and the reaction mixture was stirred and heated to 80 e C 
for 5 hours. The mixture was poured into water and extracted with ethyl acetate. The organic 
extract was dried (MgS0 4 ) and evaporated. The residue was triturated under diethyl ether and 
the resultant solid was isolated and dried under vacuum at 55°C. There was thus obtained the 
tide compound (0.038g); NMR Spectrum: (DMSOd 6 ) 2.19 (s, 3H), 3.27 (s, 3H), 3.66 (s, 2H), 
10 4.17 (m, 2H), 7.04 (d, 2H), 7.24 (d, 1H), 7.57 (d, IH), 7.82 (s, 1H), 7.96 (m, 4H), 8.1 (d, 2H), 
9.71 (s, 1H), 10.44 (s, 1H); Mass Spectrum : M-H" 478 

The N-[5-(4-cyanobenzamido)-2-methylphenyl]-4-hydroxybenzamide used as a 
starting material was obtained as follows :- 

Triethylamine (23 ml) was added to a suspension of 3-nitro-4-methylaniline ( 1 0 g), 

15 4-cyanobenzoyl chloride (13.1 g), 4-dimethylaminopyridine (0.8 g) in methylene chloride 
(200 ml) which had been cooled to 0°C. The reaction mixture was allowed to warm to 
ambient temperature and was stirred for 5 hours. The mixture was partitioned between 
methylene chloride and 0.5N hydrochloric acid solution. The organic phase was dried 
; (MgS0 4 ) and evaporated and the residue was triturated under isohexane. The solid was 

20 isolated and dried under vacuum at 55°C. There was thus obtained N-(3-nitro- 

4-methylphenyl)-4-cyanobenzamide (18.3 g); NMR Spectrum : (DMSOd 6 ) 2.5 (s, 3H), 7.49 
(d, 1H), 7.96 (m, IH), 8.05 (d, 2H), 8.12 (d, 2H), 8.51 (d, 1H), 10.77 (s, 1H). 

A solution of tin(II) chloride dihydrate (15.4 g) in concentrated hydrochloric acid 
(80 ml) was added to a suspension of N-(3-nitro-4-methylphenyl)-4-cyanobenzamide (6.39 g) 

25 in acetic acid (120 ml). The mixture was stirred and heated to reflux for 2 hours. The mixture 
was allowed to cool to ambient temperature and was basified by the addition of 2N sodium 
hydroxide solution. The precipitated solid was isolated and dried under vacuum at 55°C to 
give N-(3-amino-4-methylphenyl)-4-cyanobenzamide (5.62 g); NMR Spectrum : (DMSOd 6 ) 
2.01 (s, 3H), 4.85 (s, 2H), 6.8 (d, IH), 6.86 (d, IH), 7.1 1 (s, 1H), 7.96 (d, 2H), 8.06 (d, 2H), 

30 10.11 (s, IH). 
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<*,,,, chloride (0.3. m» was added dropwise ,o asolurion of — ««- 
(0 54)andDMF(afewdK.p S )inmetnyl« ! uuu..u>.^ - 

5 Z«L of lino^y.pK^vano^de (0.5 g), tnethylanune <»' ■» 

*■« mixture was stirred at ambient temperature overnight. The mixture was V 
reaction mixture was iuucu ^rinitated solid was 

♦ a unHrr 2N hydrochloric acid solution. The precipitateo. so 

2.,ne*,lpheny>>4-ac W ^ 

2* (s, 3H>, 7.25 (nr, 3H), 7.57 (d, .H), 7,4 (s, ,H), 8.0 <tn, 4H). •...(* 2H), 9.9, ( 

approximately 5 tn, by evaporahon under reduced pressure and aadtfed by ^ 

(DMSOd.) 2.,S (, 3H), ,S4 (d, 2H), 7.22 (d, ,H>, 757 ( , Uft 7* 

Methyl bromoacetate (0.023 nd) was added to a suspension of 

5 Hon.. The nrixture was poured into water and extracted wtrh edty, acaute. The or,™ 

The resuUan, so,id was dried under vacnunr at 55-C to atve the tide . ^ 

M (0 024 g) - UMUkttDK (DMSOd^) 2.2 (s, 3H), 3.7, (s, 3H), 4.9 (s, 2H), 7.05 d 2H, 7.2, 



WO 99/5995? PCT/GB99/01489 

-83- 

Example 10 

N-[5-(4-cyanobenzamido)^ 

Triethylamine (0.55 ml) was added to a suspension of N-(3-amino-4-methylphenyl)- 
4-cyanobenzamide (0.40 g), 4-(chloromethyl)benzoyl chloride (0.45 g) and 
5 4-dimethylaminopyridine (0.019 g) in methylene chloride (12 ml) and the mixture was stirred 
at ambient temperature for 16 hours. The mixture was evaporated and the residue was 
triturated with water. The resultant solid was isolated and washed in turn with 
2N hydrochloric acid and a saturated aqueous sodium bicarbonate solution. The solid was 
dried under vacuum at 55°C to give the required starting material (0.64 g); 
10 NMR Spectrum: (DMSOd 6 ) 2.2 (s, 3H), 4.82 (s, 2H), 7.23 (d, 1H), 7.58 (m, 3H), 7.84 (s, 1H), 
7.99 (m, 4H), 8.1 (d, 2H), 9.91 (s, 1H), 10.46 (s, 1H); Mass Spectrum : M-H" 402. 

Example 11 

N-[5-(4-cyanobenzamido)-2-methylphenyl]-3-(chIoromethyl)benzamide 

15 Using an analogous procedure to that described in Example 10, N-(3-amino- 

4-methylphenyl)-4-cyanobenzamide was reacted with 3-(chloromethyl)benzoyl chloride to 
give the title compound as a solid (0.267 g); NMR Spectrum : (DMSOd 6 ) 2.2 (s, 3H), 4.84 (s, 
2H), 7.25 (d, 1H), 7.55 (m, 2H), 7.64 (m, 1H), 7.83 (s, 1H), 7.99 (m, 4H), 8.1 (d, 2H), 9.97 (s ? 
JH), 10.46 (s, 1H); Mass Spectrum : M-H 402. 

20 

Example 12 

N-[5-(4.cyanobenzamido)-2-methylphenyl]-4-(diethylaminomethyI)benzamid 

Diethylamine hydrochloride (0.024 g) was added to a stirred mixture of 
N-[5-(4-cyanobenzamido)-2-methylphenyl]-4-(chloromethyl)benzamide (0.06 g), potassium 

25 carbonate (0.082 g) and acetone (5 ml) and the reaction mixture was stirred and heated to 
55°C for 16 hours. Further portions of diethylamine hydrochloride and potassium carbonate 
(same quanities as before) were added and the mixture was heated to 55°C for a further 
4 days. The reaction mixture was evaporated and the residue was triturated with water. The 
solid was isolated and dried under vacuum at 55°C to give the title compound as a solid 

30 (0.044 g); NMR Spectrum: (CDC1 3 ) 1.06 (t, 6H), 2.28 (s, 3H), 2.53 (m, 4H), 3.63 (s, 2H), 7.2 
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Example 15 

N-[2-chloro-5-(4-cyanobenzamido)phenyi]-4-[2-(imidazol-l-yI)ethoxy] 

Using an analogous procedure to that described in Example 14, N-(3-amino- 
4-chlorophenyl)-4-cyanobenzamide was reacted with 4-[2-(imidazol-l-yl)ethoxy]benzoic acid 
5 (J. Med. Chem.. 1985, 28, 1427) to give the title compound in 75% yield; 
NMR Spectrum: (DMSOd 6 ) 4.48 (t, 2H), 4.65 (m, 2H), 7.09 (d, 1H), 7.51 (d, 1H), 7.68 
(m, 3H), 7.82 (s, 1H), 8.0 (m, 4H), 8.1 (m, 2H), 8.73 (d, 1H), 9.18 (s, 1H), 9.89 (s, 1H) S 10.66 
(s, 1H): Mass Spectrum : M-H* 484. 

The N-(3-amino-4-chlorophenyl)-4-cyanoben2amide used as a starting material was 
1 0 obtained as follows > 

4-Cyanobenzoyl chloride (1 1.92 g) was added slowly to a stirred solution of 
4-chloro-3-nitroaniline (10.4 g) in pyridine (20 ml) and the mixture was stirred and heated to 
. 1 1 5°C for 1 8 hours. The mixture was cooled to ambient temperature and poured into water 
,(150 ml) and stirred for 30 minutes. The resultant precipitate was isolated, washed with water 
15 and dried to give N-(4-chloro-3-nitrophenyl)-4-cyanobenzamide (18 g), m.p. 213°C; 
NMR Spectrum: (DMSOd 6 ) 7.78 (d, 1H), 8.05 (m, 3H), 8.1 (d, 2H), 8.58 (s, 1H), 10.93 
(s, 1H). 

A portion (3.6 g) of the material so obtained was added to a stirred suspension of iron 
i: powder (10 g) in a mixture of ethanol (130 ml), water (30 ml) and glacial acetic acid (4 ml). 
20 The mixture was heated to 75°C for 1 hour and thereafter, whilst hot, basified by the addition 
of sodium carbonate. The mixture was filtered and the filtrate was evaporated. The resultant 
solid was stirred in water for 3 hours. The solid was isolated and dried to give the required 
starting material (2.7 g), m.p. 237.7°C; NMR Spectrum : (DMSOd 6 ) 5.44 (s, 2H), 6.98 (m, 
1H), 7.21 (d, 1H), 7.42 (d, 1H), 8.07 (d, 2H), 8.14 (d, 2H), 10.36 (s, 1H). 

25 

Example 16 

N-[5-(3-dimethyaminobenzamido)-2-m 

Oxalyl chloride (0.087 ml) was added dropwise to a stirred solution of 
4-(2-ethoxyethoxy)benzoic acid (J. Org. Chem.. 1973, 38, 3160; 0.21 g) and DMF (a few 
30 drops) which had been cooled to 0°C The mixture was allowed to warm to ambient 

temperature and was stirred for five hours. The resultant solution was evaporated to dryness 
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hydrochloric acid. The aqueous extract was washed with ethyl acetate; basified with 
potassium carbonate and extracted with ethyl acetate. The resultant organic phase was dried 
(MgSO,) and evaporated. The residue was purified by column chromatography on silica gel 
using a 49:1 mixture of methylene chloride and methanol as eluent. There was thus obtained 
5 ethyl 3-(l-methylpiperidin-4-yloxy)benzoate (0.552 g) as an oil; NMR Spectrum : (DMSOd 6 ) 
1 .33 (t, 3H), 1 .78 (m, 2H), 1 .95 (m, 2H), 2.23 (m, 5H), 2.62 (m, 2H), 4.32 (m, 3H), 7.02 (m, 
1H), 7.24 (t, 1H), 7.52 (d, 1H), 7.55 (d, 1H). 

The material so obtained was dissolved in a mixture of ethanol (5 ml) and water 
(0.5 ml) containing sodium hydroxide (0.16 g). The mixture was stirred and heated to 50°C 

10 for 1 hour and then stored at ambient temperature for 18 hours. The mixture was evaporated. 
A IN hydrochloric acid solution (4 ml) was added and the mixture was re-evaporated. The 
residue was washed with methylene chloride and dried. There was thus obtained 
3-(l-methylpiperidin-4-yloxy)benzoic acid (0.265 g) as a solid; NMR Spectrum : (DMSOd 6 ) 
AS-7 (m, 2H), 1.96 (m, 2H), 2.34 (s, 3H), 2.46 (m, 2H), 7.17 (m, 1H), 7.37 (t, 1H), 7.42 (d, 1H), 

15 7.5 (d, 1H). 

Example 18 

N-[5-(3-carboxymethoxybenzamido)-2-methylphenyl]-3,4-dimethoxybenzamide 

as Trifluoroacetic acid (5 ml) was added to a stirred solution of 

20 N-[5-(3-tert-butoxycarbonylmethoxybenzamido)-2-methylphenyl]-3,4-dimethoxybenzamide 
(0.455 g) in methylene chloride (5 ml) and the mixture was stirred at ambient temperature for 
1 hour. The mixture was evaporated and the residue was azeotroped with toluene. The 
resultant solid was dried under vacuum at 60°C. There was thus obtained the title compound 
(0.375 g), m.p. 206-207°C; NMR Spectrum : (DMSOd 6 ) 2.18 (s, 3H), 3.83 (s, 6H), 4.74 (s, 

25 2H), 7.06 (d, 1H), 7.11 (m, 1H), 7.23 (d, 1H), 7.43 (t, 1H), 7.48 (d, 1H), 7.55 (br m, 1H), 7.63 
(m, 1H), 7.8 (d, 1H), 9.75 (br s, 1H), 10.17 (br s, 1H); Mass Spectrum : M+H + 465. 

Example 19 

N-{5-[4-(3-hydroxypropoxy)benzamido]-2-methylphenyl}-3,4-dimethoxybenzamide 

30 S,S-Dioxothiamorpholine trifluoroacetic acid salt (0.22 g) was added to a stirred 

mixture of N-{5-[4-(3-chloropropoxy)benzamido]-2-methylphenyl}-3,4-dimethoxybenzamide 
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NMR Spectrum : (DMSOd 6 ) 1.6 (m, 2H), 2.16 (s, 3H), 2.2 (s, 6H), 2.3 (t, 2H), 2:94 (s, 3H), 
3.4 (t, 2H), 3.83 (s, 6H), 6.72 (d, 2H), 7.06 (d, 1H), 7.18 (d, 1H), 7.55 (m, 2H), 7.63 (m, 1H), 
7.79 (d, 2H), 7.84 (d, 2H), 9.71 (br s, 1H), 9.8 (br s, 1H); Mass Spectrum : M+H + 505; 
Elemental Analysis : Found C, 65.9; H, 7.0; N, 10.4; 
5 C 29 H 36 N 4 0 4 1 .3H 2 0 requires C, 66.0; H, 7.4; N, 1 0.6%. 

The N-[5-(4-fluorobenzamido)-2-methylphenyl]-3,4-dimethoxybenzamide used as a 
starting material was obtained as follows :- 

Using an analogous procedure to that described in Example 3, N-(5-amino- 
2-methylphenyl)-3,4-dimethoxybenzamide was reacted with 4-fluorobenzoyl chloride. There 
1 0 was thus obtained the required starting material, m.p. 2 1 0-2 1 1 °C; NMR Spectrum : 

(DMSOd 6 ) 2.18 (s, 3H), 3.83 (s, 6H), 7.07 (d, 1H), 7.23 (d, 1H), 7.35 (t, 2H), 7.55 (m, 2H), 
7.57 (d, 1H), 7.63 (m, 1H), 7.8 (d, 1H), 8.03 (m, 2H), 9.75 (br s, 1H), 10.39 (br s, 1H). 

Example 21 

15 N-[5-(3-chloromethylbenzamido)-2*methylphenyl]-3,4-diinethoxybenzamide 

Using an analogous procedure to that described in Example 2, N-(5-amino- 

2- methylphenyl)-3,4«dimethoxybenzamide was reacted with 3-(chloromethyl)benzoyl 
chloride to give the title compound in 87% yield; NMR Spectrum: (DMSOd 6 ) 2.19 (s, 3H), 
3.82 (s, 6H), 4.84 (s, 2H), 7.06 (d, 1H), 7.23 (d, 1H), 7.57 (m, 5H), 7.80 (s, 1H), 7.9 (d, 1H), 

20 8.0(s, lH),9.76(s, 1H), 10.26 (s, 1H); Mass Spectrum : M+H" 439. 

Example 22 

N-[2-Methyl-5-(3-trifluoromethyIbenzamido)phenyl]-4-(2-ethoxyethoxy)benzamide 

A solution of N-(5-amino-2«methylphenyl)-4-(2-ethoxyethoxy)benzamide (0.141 g) 
25 and triethylamine (0.121 g) in methylene chloride (5 ml) was added to 

3 - trifluoromethylbenzoyl chloride (0.104 g) and the resultant mixture was stirred at ambient 
temperature for 1 8 hours. The mixture was washed in turn with a 1M aqueous citric acid 
solution, a saturated aqueous sodium bicarbonate solution and water. The organic solution 
was evaporated and the residue was triturated under a mixture of diethyl ether and ethyl 

30 acetate. The resultant solid was isolated and dried under vacuum. There was thus obtained 
the title compound (weight 0.042 g) ; Mass Spectrum : M+H* 487. 
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b 


3 


4-(2-ethoxyethoxy) 


4-chloro 


c 


4 


4-(2-ethoxyethoxy) 


3,4-chloro 


d 


5 


4-(2-ethoxyethoxy) 


4-cyano 


e 


6 


4-(2-ethoxyethoxy) 


2-methoxy 


f 


7 


4-(2-ethoxyethoxy) 


3-ethoxy 


g 


8 


4-(2-ethoxyethoxy) 


4-ethyl 


h 


9 


4-(2-ethoxyethoxy) 


4-propyl 


i 


10 


4-di ethy laminomethy 1 


hydrogen 


j 


1 1 


4-diethylaminomethyl 


2-fluoro 


k 


' 12 


4-diethylaminomethyl 


4-fluoro 


1 


i o 
13 


4-diethylaminomethyl 


3-chloro 


m 


14 


4-diethylaminomethyl 


2,4-dichloro 


n 


15 


4-diethylaminomethyl 


3,4-dichloro 


0 


lo 


4-diethylaminomethyl 


3-trifluoromethyl 


P 


17 


4-diethylaminomethyl 


4-methoxycarbonyl 


q 


18 


4-diethylaminomethyl 


3-cyano 


r 


19 


4-diethylaminomethyl 


4-methoxy 


s 


20 


4-diethylaminomethyl 


3-ethoxy 


t 


21 


4-diethylaminomethyl 


3,4-dimethoxy 


u 


22 


4-diethylaminomethyl 


3-morpholino 


V 




4-diethylaminomethyl 


3-trifluoromethoxy 


w 


24 


4-diethylaminomethyl 


3-phenoxy 


X 


25 


t-uicmyiaminomcinyi 


3-bromo 


y 


26 


3-(4-methy lpiperazin- 1 -ylmethyl) 


3 -trifluoromethoxy 


z 


27 


3-(4-methylpiperazin- 1 -ylmethyl) 


4-trifluoromethoxy 


aa 


28 


3-(4-methy lpiperazin- 1 -ylmethyl) 


3-phenoxy 


bb 
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Notes 

a) The product gave the following data : Mass M+H 419. 

b) The product gave the following data : Mass M+H 437. 
5 c) The product gave the following data : Mass M+H 453. 

d) The product gave the following data : Mass M+H 487. 

e) The product gave the following data : Mass M+H 444. 

f) The product gave the following data : Mass M+H 449. 

g) The product gave the following data : Mass M+H 464. 
1 0 h) The product gave the following data : Mass M+H 447. 

i) The product gave the following data : Mass M+H 461 . 

j) The step of washing the reaction mixture with a 1M aqueous citric acid solution was 
omitted. The product gave the following data : Mass M+H 416. 

The N-(5 Wo-2-metoylphenylM^ aS a 

1 5 starting material was prepared as follows > 

4-Chloromethylbenzoyl chloride (21 .4 g) was added to a stirred mixture of 
2-methyl-5-nitroaniline (26.6 g), triethylamine (31.5 ml) and methylene chloride 
(600 ml) and the resultant mixture was stirred at ambient temperature for 16 hours. The 
precipitate was isolated, washed in turn with IN aqueous hydrochloric acid solution and 
20 with diethyl ether and dried under vacuum at 40°C. There was thus obtained 

N-(2-methyl-5-nitrophenyl)-4-chloromethylbenzamide (18 g); NMR (DMSOd 6 ) 2.38 (s, 
3H), 4.83 (s, 2H), 7.54-7.61 (m, 3H), 7.98-8.02 (m, 3H), 8.34 (s, IH), 10.15 (s. 1H); 
Mass M+H 305. 

Diethylammonium chloride(64.2 g) was added to a stirred suspension of the matenal 
25 so obtained and potassium carbonate (18.2 g) in acetone (750 ml). The mixture was 
stirred and heated to 54°C for 16 hours. The resultant mixture was evaporated and the 
residue was dissolved in methylene chloride. The organic solution was washed with 
water and evaporated. The resultant solid was isolated and dried under vacuum at 40°C. 
There was thus obtained N-(2-memyl-5-nitrophenyl)-4-diethylaminomethylbenzamide 
30 (18.1 g); NMR (DMSOd 6 ) 0.97 (t, 6H), 2.36 (s, 3H). 2.44-2.49 (m, 4H), 3.58 (s. 2H), 
7 43 (d, 2H), 7.51 (d, IH), 7.94 (s, 3H), 8.38 (s, IH); Mass M+H 342. 

Iron powder (29.5 g) was added to a stirred suspension of the material so obtained m 
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ethanol (500 ml), water (50 ml) and acetic acid (10 ml). The mixture was heated to 

reflux and stirred for 5 hours. Water (50 ml) was added and the mixture was basified by 

the addition of sodium carbonate. The mixture was filtered and the filtrate was 

evaporated. The residue was triturated under water. The resultant solid was isolated, 
5 washed with diethyl ether and dried under vacuum at 40°C. There was thus obtained the 

required starting material (18 g); NMR (DMSOd 6 ) 0.97 (t, 6H), 2.02 (s, 3H), 2.44-2.49 

(m, 4H), 3.56 (s, 2H), 6.37 (d, 1H), 7.59 (s, 1H), 6.85 (d, 1H), 7.41 (d, 2H), 7.87 (d, 2H), 

9.53 (s, 1H); Mass M+H 312. 
k) The step of washing the reaction mixture with a 1M aqueous citric acid solution was 
10 omitted. The product gave the following data : Mass M+H 434. 

1) The step of washing the reaction mixture with a 1 M aqueous citric acid solution was 

omitted. The product gave the following data : Mass M+H 434. 
m) The step of washing the reaction mixture with a 1M aqueous citric acid solution was 

omitted. The product gave the following data : Mass M+H 450. 
15 n) The step of washing the reaction mixture with a 1M aqueous citric acid solution was 

omitted. The product gave the following data : Mass M+H 485. 
o) The step of washing the reaction mixture with a 1M aqueous citric acid solution was 

omitted. The product gave the following data : Mass M+H 485. 
p) The step of washing the reaction mixture with a 1 M aqueous citric acid solution was 
20 omitted. The product gave the following data : Mass M+H 484. 

q) The step of washing the reaction mixture with a 1M aqueous citric acid solution was 

omitted. The product gave the following data : Mass M+H 474. 
r) The step of washing the reaction mixture with a 1M aqueous citric acid solution was 

omitted. The product gave the following data : Mass M+H 441 . 
25 s) The step of washing the reaction mixture with a 1M aqueous citric acid solution was 

omitted. The product gave the following data : Mass M+H 446. 
t) The step of washing the reaction mixture with a 1M aqueous citric acid solution was 

omitted. The product gave the following data : Mass M+H 460. 
u) The step of washing the reaction mixture with a 1 M aqueous citric acid solution was 
30 omitted. The product gave the following data : Mass M+H 476. 
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omitted Trituration of the reaction proauciumuut^ 

, 4H1 3 58 (s 2H> 3.70-3.76 (m. 4H), 7.08-7.15 (m, 1H), 7.2 (d. 1H), 7.32-7.38 (m, 

* washed and washed with me*,,.* chdonde. Tne product gave the 

following data : Mass M+H 500. 
x) T^^ofwashingmerc^on^wi.ha.M^us^ca.dso.u^was 

,5 omitted. The product gave .he following data : Mass M+H 508. 

The 3-phenoxybenzoy, chloride used as a sorting material was prepared as 

follows:- f 
Oxalyl ehlonde (0.1 1 ml) was added dropwise to a steed mtxture o 
hJU«* acid (0.2,4 g,, DM, (a few drops, and methylene chlon* (4 ml) 

- — — ~ ~ii::^::::riiw,nsed 

24 hours. The solvent was evaporated to give the requu 

without further purification. 
y) THestepofwashtngdtereactionmixtnrewidta IM^eousctmcacdsoluttonwas 

omitted. Th=produc,gave*efollowmgd a ta:MassM+H494. 
25I) Thes,epofwashi„ 8 ,he re ae l ionmix.n,ew i d,a.Ma,ue„n S c,,r,oac,d S o,uUonwas 

™hted The product gave the following data : Mass M+H 527. 
^ S Zmo-2m« 

as a starting material was prepared as follows:- 

B-CMoromemylbenzoy, chloride (24.8 ml) was added to a srirred 
30 ^e.hyl-5-ni.ro-ne (26.6 g), Iriethylamme (49 ml, and methylene chlonde 
(SOOmDanddtemixturewassurredatamhientremperamrefor^hours. The 



WO 99/59959 



-95- 



PCT/GB99/01489 



precipitate was isolated, washed with IN aqueous hydrochloric acid solution and with 
diethyl ether and dried under vacuum at 40°C. There was thus obtained 3-chloromethyl- 
N-(2-methyl-5-nitrophenyl)-benzamide (43.5 g); NMR (DMSOd 6 ) 2.38 (s, 3H), 2.85 (s, 
2H), 7.53-7.58 (m, 2H), 7.67 (d, 1H), 7.95(d, 1H), 8.01-8.04 (m, 2H), 8.32 (s, 1H), 
10.19 (s, 1H); MassM+H305. 

1 -Methylpiperazine (8.03 ml) was added to a stirred mixture of a portion (20 g) of 
the material so obtained, potassium carbonate (18.2 g) and acetone (750 ml) and the 
mixture was heated to 54°C and stirred for 16 hours. The resultant solution was 
evaporated and the residue was dissolved in methylene chloride. The organic solution 
was washed with water and evaporated. There was thus obtained N-(2-methyl- 
5-nitrophenyl)-3-(4-methylpiperazin-l-ylmethyl)benzamide (26.4 g); NMR (DMSOd 6 ) 
2.06 (s, 3H), 2.12 (s, 3H), 2.31-2.37 (m, 8H), 3.52 (s, 2H), 7.48-7.57 (m, 3H), 7.87 (d, 
2H), 8.01 (m, 1H), 8.33 (s, 1H); Mass M+H369. 

Iron powder was added to a stirred mixture of a portion (18.0 g) of the material so 
obtained, ethanol (500 ml), water (50 ml) and acetic acid (10 ml). The resultant mixture 
was stirred and heated to reflux for 5 hours. Water (50 ml) was added and the mixture 
was basified by the addition of sodium carbonate. The mixture was filtered and the 
filtrate was evaporated to dryness. The residue was triturated under water and the 
resultant solid was isolated and dried under vacuum at 40°C. There was thus obtained 
N-(5-amino-2-methylphenyl)-3-(4-methylpiperazin-l-ylmethyl)benzamide (11.1 g); 
NMR (DMSOd 6 ) 2.03 (s, 3H), 2.13 (s, 3H), 2.24-2.4 (m, 8H) 3 3.5 (s, 2H), 4.86 (s, 2H) 
6.35 (d, 1H), 6.57 (s, 1H), 6.86 (d, 1H), 7.40-7.48 (m, 2H), 7.78-7.83 (m, 2H), 9.57 (s, 
1H); Mass M+H339. 

The step of washing the reaction mixture with a 1M aqueous citric acid solution was 
omitted. The product gave the following data : Mass M+H 527. 
The step of washing the reaction mixture with a 1M aqueous citric acid solution was 
omitted. The product gave the following data : Mass M+H 535. 
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EsamEieM ^«Ah««7*mide 

" U^«-^l«^ toWd ^ BB ^^^^ * title 
5 compound in 23% yield; MassSEfctrum: M+rT 470. 

( „, 02 B) ana DM, (5 nd> w« ha, b— o ^ _ 

panit ionadb«wee„e t hylace,a K andwa K ,. 111 7^ 'o^devaporaed Uare 
15 vvith as. WI a K da q ueous S oai™bicarbona KS olu n on,d„ed(M g SO ) )an 

_ . w „ mPt hvl-5-f3-morpholinobenzamido)phenylJ- 
W as thus obtamed N-[2-methyl (3 m rp NMRjpectrum: (DMSOd 6 ) 

3^1-tert-butoxycarbony^^^ (0-307 g), MM-JL_ 

6^H),l,3(m,2^ 
^75(^4.62^ 
on , W 7 78 (d 1H) 9 84 (s, 1H), 10.13 (s, 1H); MassSpecmmt: M + H 615. 

1 1 \~a n°r The reaction mixture 

was stirred at ambient temperature for 18 hours, memix 

3 15 (t 4H) 3 5 (m, 2H), 3.78 ft 4H), 4.78 (m, 1H), 7.12 (m. 1H), 7.21 (d, 2H), 

M+ff t solid so aMained was dissolved h watar (5 -» and basiSed by d-a addiUon of 
the tide componnd (0.07 g), n.p. 10-16WS MM^» ^ 
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The 3-(l-tert-butoxycarbonylpiperidin-4-yloxy)benzoic acid used as a starting material 
was obtained as follows :- 

N-tert-Butoxycarbonyl-4-hydroxypiperidine was obtained from a commercial source, 
for example from Neosystem, F67100, Strasbourg, France, or was prepared by the following 
5 procedure. A solution of di-tert-butyl dicarbonate (53.9 g) in methylene chloride (100 ml) 
was added dropwise to a stirred mixture of 4-hydroxypiperidine (25 g), triethylamine (50 ml) 
and methylene chloride (250 ml) which had been cooled to 0°C. The resultant mixture was 
allowed to warm to ambient temperature and was stirred for 18 hours. The mixture was 
evaporated and the residue was purified by chromatography on silica a 2: 1 mixture of * 

10 isohexane and ethyl acetate as eluent. The oil so obtained was dried under vacuum at 60°C to 
give N-tert-butoxycarbonyl-4-hydroxypiperidine as a white solid (49.1 g); NMR Spectrum : 
(DMSOd 6 ) 1.39 (s, 9H), 1.55 (m, 2H), 1.78 (m, 2H), 2.95 (m, 2H), 3.76 (m, 2H). 

Diethyl azodicarboxylate (1.95 ml) was added dropwise over 5 minutes to a stirred 
mixture of N-tert-butoxycarbonyl-4-hydroxypiperidine (2 g), ethyl 3-hydroxybenzoate 

15 (1 .66 g), triphenylphosphine (3.2 g) and THF (40 ml) which had been cooled to 0°C. The 
mixture was stirred at ambient temperature for 40 hours. The solvent was evaporated and the 
residue was triturated under a 9: 1 mixture (40 ml) of isohexane and ethyl acetate. The 
mixture was filtered and the filtrate was evaporated. The residue was purified by column 
chromatography on silica using a 9: 1 mixture (40 ml) of isohexane and ethyl acetate as eluent. 

20 There was thus obtained ethyl 3-(l-tert-butoxycarbonylpiperidin-4-yloxy)benzoate as an oil 
(1.82 g); NMR Spectrum: (CDC1 3 ) 1.41 (t, 3H), 1.46 (s, 9H), 1.93 (m, 2H), 3.38 (m, 2H), 3.7 
(m, 2H) 5 4.36 (q, 2H), 4.52 (m, 1H), 7.1 (m, 1H), 7.35 (t, 3H), 7.58 (s, 1H), 7.62 (d, 1H). 

Sodium hydroxide solution (10M; 1 .0 ml) was added to a solution in ethanol (1 0 ml) 
of the ester so obtained and the mixture was stirred at ambient temperature for 1 8 hours. The 

25 mixture was evaporated and the residue was dissolved in water (5 ml). A 1M aqueous 
hydrochloric acid solution (10 ml) and glacial acetic acid (1 ml) were added in turn and the 
mixture was extracted with methylene chloride. The organic phase was dried (MgS0 4 ) and 
evaporated to give the required starting material as a colourless solid (1.32 g), m.p. 148- 
150°C; Mass Spectrum : M+H + 322. 



PCT/GB99/01489 

■- WO 99/59959 

-98- 

EsSffiB!^ _,._:^K^ flm idol-2-methylphenyl}- 
N-{5-l3-(N-methylmethanesuipnon yi » , 

precipitate was isolated, washed y 168-169°C; 

Spectrum: M+H + 498. 
15 Esample 27 

20 and m e*ylenec>0o„de< 3 0n,l)and „ ^ meth5toe cHonde and 

for 48 ho*. The precipitate was tsolated, washed ^ 

<>+ £fi°r There was tnus oowmcu 

2H ), 7.45 Cn,SH), 7.59 (m ,.H),7.7Hm,.H), 7.27 (m,lH), 7. 

25 0. s, »H), .0.24 (b, s, my, « « ^ ^ oberami de used as a 

The ^[s-CS-dimethylammobenzamidOJ-methylpheny 1 

starting material was prepared as follows :- ot Canine- 

i uwirtp n 52 e> was added to a mixture 01 1> v-> 
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under vacuum at 60°C. There was thus obtained N-[5-(3-dimethylarainobenzamido)- 

2- methylphenyl]-3-nitrobenzamide (2.48 g); m.p. 219-220°C; NMR Spectrum : (DMSOdJ 2.2 
(s, 3H), 2.95 (s, 6H), 6.92 (d, 1H), 7.23 (m, 3H), 7.28 (t, 1H), 7.58 (m, 1H), 7.83 (m, 2H), 
8.43 (m, 2H), 8.8 (d, 1H), 10.12 (br s, 1H), 10.33 (br s, 1H); Mass Spectrum : M-IT417. 

5 1 0% Palladium-on-carbon (0.3 g) was added to a solution of the material so obtained 

in methanol (300 ml) and the mixture was stirred under an atmosphere of hydrogen. After 
cessation of hydrogen uptake, the catalyst was removed by filtration and the filtrate was 
evaporated. The residue was dried under vacuum at 60°C. There was thus obtained the 
required starting material (1.81 g); NMR Spectrum : (DMSOd 6 ) 2.18 (s, 3H), 2.95 (s, 6H), 5.26 
10 (br s, 2H), 6.73 (m, 1H), 6.89 (m, 1H), 7.15 (m, 3H), 7.21 (m, 3H), 7.27 (m, 1H), 7.57 (m, 
1H), 7.77 (d, 1H), 9.63 (br s, 1H), 10.07 (br s, 1H); Mass Spectrum : M+H + 390. 

Example 28 

N-[5-(3-dimethylaminobenzamido)-2-methylphenyI]- 
1 5 3-(N-methylmethanesuiphonyIamino)benzamide 

Methyl iodide (0.1 g) was added to a mixture of N-[5-(3-dimethylaminobenzamido)- 
2^methylphenyl]-3-methanesulphonylaminobenzamide (0.3 g), caesium carbonate (0.23 g) 
and DMF (20 ml) and the resultant mixture was stirred at ambient temperature for 1 8 hours. 
,The reaction mixture was poured into water (250 ml). The precipitate was isolated, washed in 

20 turn with water and diethyl ether and dried under vacuum at 60°C. There was thus obtained 
the title compound (0.23 g); m.p. 168-169°C; NMR Spectrum : (DMSOd 6 ) 2.19 (s, 3H), 2.95 
(s, 6H), 3.0 (s, 3H), 6.9 (d, 1H), 7.21 (m, 3H), 7.29 (t, 1H), 7.58 (m, 3H), 7.81 (d, 1H), 7.9 (d, 
1H), 7.98 (d, 1H) 9.97 (br s, 1H), 10.09 
(br s, 1H); Mass Spectrum : M+H* 481. 

25 . 

Example 29 

N-[5-(3-dimethylaminobenzamido)-2-methylphenyl]-3-(2-hydroxy- 

3- piperidinopropoxy)benzamide 

Piperidine (3 g) was added to a stirred solution of N-[5-(3-dimethylaminobenzamido)- 
30 2-methylphenyl]-3-(2,3-epoxypropoxy)benzamide (0.19 g) in a mixture of methylene chloride 
(3 ml) and methanol (3 ml). The resultant solution was stirred at ambient temperature for 
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18 hours. The mixture was evaporated and the residue was purified by column 
chromatography on silica using increasingly polar mixtures of methylene chloride and 
methanol as eluent. There was thus obtained the title compound (0.19 g); NMR Spectrum: 
(DMSOd 6 ) 1.6 (m, 6H), 2.18 (s, 3H), 2.92 (m, 12H), 4.02 (m, 2H), 4.22 (m, 1H), 6.9 (m, 1H), 

5 7.2 (m, 4H), 7.29 (t, 1H), 7.43 (t, 1H), 7.57 (m, 3H), 7.8 (d, 1H), 9.92 (br s, 1H), 10.12 (br s 5 
1H); Mass Spectrum : M+H + 531. 

The N-[5-(3-dimethylaminobenzamido)-2-methylphenyl]- 
3-(2,3-epoxypropoxy)benzamide used as a starting material was prepared as follows > 
l-Bromo-2,3-epoxypropane (2.64 g) was added to a stirred mixture of 

10 N-[5-(3-dimethylaminobenzamido)-2-methylphenyl]-3-hydroxybenzamide (1.5 g), caesium 
carbonate (3.14 g) and DMA (100 ml) and the resultant solution was stirred at ambient 
temperature for 1 8 hours. The mixture was poured into water (750 ml). The precipitate was 
isolated and washed in turn with water and diethyl ether. The material so obtained was 
dissolved in methylene chloride, dried (MgSOJ and evaporated. The solid was dried under 

1 5 vacuum at 60°C . There was thus obtained the required starting material (1.55 g); 

NMR Spectrum : (DMSOd 6 ) 2.17 (s, 3H), 2.72 (m, 1H), 2.85 (m, 1H), 2.94 (s, 6H), 3.14 (m, 
2H), 3.9 (m, 1H), 4.41 (m, 1H), 6.89 (d, 1H), 7.2 (m, 4H), 7.27 (t, 1H), 7.43 (t, 1H), 7.56 (m, 
3H), 7.79 (d, 1H), 9.87 (br s, 1H), 10.09 (br s, 1H); Mass Spectrum : M-H' 444. 

20 Example 30 

N-[5-(3-dimethyIaminobenzamido)-2-methylphenyl]-3-(2-hydroxy- 
3-morpholinopropoxy)benzamide 

Using an analogous procedure to that described in Example 29, morpholine was 
reacted withN-[5-(3-dimethylaminobei^ 
25 benzamide to give the title compound in 64% yield; NMR Spectrum: (DMSOd 6 ) 2.2 (s, 3H), 
2.44 (m, 4H), 2.94 (s, 6H), 3.15 (m, 1H), 3.55 (t, 4H), 3.96 (m, 2H), 4.06 (m, 1H), 4.89 (m, 
1H), 6.9 (m, 1H), 7.14 (m, 1H), 7.21 (m, 3H), 7.32 (t, 1H), 7.42 (t, 1H), 7.56 (m, 3H), 7.79 (d, 
1H), 9.88 (br s, 1H), 10.08 (br s, 1H); Mass Spectrum : M+H + 533. 



30 
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Example 31 

N-[5-(3-dimethyIaminobenzamido)-2-methylphenyl]-3-(2-hydroxy- 
3-methylaminopropoxy)benzamide 

In an analogous procedure to that described in Example 29, a 33% solution of 
5 methylamine in ethanol was added to a solution of N-[5-(3-dimethylaminobenzamido)- 

2- methylphenyl]-3-(2,3-epoxypropoxy)benzamide in a 1:1 mixture of methylene chloride and 
methanol and the resultant solution was stirred at ambient temperature for 1 8 hours. The 
mixture was evaporated and the residue was purified by column chromatography on silica 
using increasingly polar mixtures of methylene chloride and methanol as eluent. There was 

10 thus obtained the title compound in 59% yield; NMR Spectrum: (DMSOd 6 ) 2.1 8 (s, 3H), 2.56 
(s, 3H), 2.94 (s, 6H), 3.1 1 (m, 2H), 4.05 (m, 2H), 4.75 (m, 1H), 6.9 (m, 1H), 7.2 (m ; 4H), 7.29 
(t, 1H), 7.45 (t, 1H), 7.57 (m, 3H), 7.8 (d, 1H), 9.09 (br s, 1H), 10.1 1 (br s, 1H); Mass 
Spectrum : M+H + 477. 

15 Example 32 

N-[5-(3-dimethylaminobenzamido>2-methylphenyll-3-(2-hydroxy- 

3- dimethylaminopropoxy)benzamide 

Using an analogous procedure to that described in Example 31, 
N-[5<3-dimethylaminobenzamido>2-me%lphenyl]-3-(2,3-epoxypropoxy)benzamide was 
20 reacted with dimethylamine to give the title compound in 68% yield; NMR Spectrum: 

(DMSOd 6 ) 2.18 (s, 3H), 2.56 (s, 6H), 2.95 (s, 6H), 2.78 (m, 2H), 4.03 (m, 2H), 4.18 (m, 1H), 
6.9 (m, 1H), 7.16 (m, 1H), 7.23 (m, 3H), 7.3 (t, 1H), 7.43 (t, 1H), 7.57 (m, 3H), 7.8 (d, 1H) 5 
9.93 (brs, 1H), 10.11 (brs, 1H); Mass Spectrum : M+HU91. 

25 Example 33 

N-[5-(3-dimethylaminobenzamido)-2-methylphenyl]-3-carboxymethoxybenzamide 

Trifluoroacetic acid (10 ml) was added to a stirred solution of 
N-[5-(3-dimethylaminobenzami 

benzamide (0.5 g) in methylene chloride (10 ml) and the mixture was stirred at ambient 
30 temperature for 1 hour. The mixture was evaporated and the residue was azeotroped with 
toluene. The resultant gum was triturated under diethyl ether. The solid so obtained was 



W ° 99/59959 PCT/GB99/01489 

-102- 

isolated and dried under vacuum at 60°C. There was thus nht a in*H titu , a u. 

— — «— *~ uviv VVttlpVUllU CiO HO 

trifluoroacetic acid salt (0.39 g); NMR Spectrum: (DMSOd 6 ) 2.17 (s, 3H), 2.93 (s, 6H), 4.76 
(s, 2H), 6.93 (m, 1H), 7.13 (m, 1H), 7.23 (m, 3H), 7.3 (t, 1H), 7.43 (t, 1H), 7.51 (d, 1H), 7.59 
(d, 2H), 7.78 (d, 1H), 9.88 (br s, 1H), 10.1 (br s, 1H); Mass Spectrum : M-H 446. 
5 The N-[5-(3-dimemylaminobenzamido)-2-methyIphenyl]- 

3-tert-butoxycarbonylmethoxybenzamide was prepared as follows :- 

tert-Butyl bromoacetate (0.24 g) was added to a stirred mixture of 
N-[5-(3-dimethylaminobenzamido)-2-methylphenyl]-3-hydroxybenzamide (0.45 g), 
potassium carbonate (0.64 g) and DMA (8 ml) and the resultant solution was stirred and 
10 heated to 60°C for 18 hours. The reaction mixture was allowed to cool to ambient 

temperature and poured into water (150 ml). The resultant precipitate was isolated, washed in 
. turn with water (50 ml) and diethyl ether (50 ml) and dried under vacuum at 60°C. There was 
thus obtained the required starting material (0.516 g); NMR Spectrum : (DMSOd 6 ) 1.42 (s, 
9H), 2.18 (s, 3H), 2.94 (s, 6H), 4.73 (s, 2H), 6.89 (d, 1H), 7.1 1 (d, 1H), 7.21 (m, 2H), 7.28 (t, 
15 1H), 7.43 (t, 1H), 7.48 (s, 1H), 7.59 (d, 2H), 7.78 (s, 1H), 9.86 (s, 1H), 10.09 (s, 1H); Mass 
Spectrum : M+tT 504. 

Example 34 

N-[5-(3-dimethyIaminobenzamido)-2-inethylphenyl]- 
20 4-(3-morpholinopropylamino)benzamide 

Using an analogous procedure to that described in Example 20, 

N-[5-(3-dimethylaminobenzamido)-2-methylphenyl]-4-fluorobenzamide was reacted with 
3-morpholinopropylamine to give the title compound in 3% yield; NMR Spectrum : 
(DMSOd 6 ) 1.77 (m, 2H), 2.24 (s, 3H), 2.46 (m, 6H), 3.02 (s, 6H), 3.16 (q, 2H), 3.65 (t, 4H), 
25 6.33 (t, 1H), 6.67 (d, 2H), 6.97 (m, 1H), 7.28 (m, 2H), 7.36 (t, 1H), 7.62 (m, 1H), 7.83 (m, 
3H), 9.45 (s, 1H), 10.06 (s, 1H); Mass Spectrum : M+H + 516. 

TheN-[5-(3^dimethylaminobenzamido)-2-methylphenyl]-4-fluorobenzamide used as a 
starting material was prepared as follows :- 

Oxalyl chloride (13.0 ml) was added dropwise to a stirred mixture of 
30 3-dimethylaminobenzoic acid (20.3 g) and DMF (a few drops) which had been cooled to 0°C. 
The mixture was allowed to warm to ambient temperature and was stirred for 4 hours. The 
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resultant mixture was evaporated and the residue was dissolved in methylene chloride 
(150 ml). 4-Methyl-3-nitroaniline (15.2 g) and triethylamine (27.9 ml) were added in turn and 
the resultant mixture was stirred at ambient temperature for 16 hours. The reaction mixture 
was washed in turn with water, with a saturated solution of sodium bicarbonate and with 
5 brine, dried (MgS0 4 ) and evaporated. The residue was triturated under a mixture of ethyl 
acetate and isohexane. The solid so obtained was filtered off and recrystallised from ethanol 
to give N-(3-nitro-4-methylphenyl)-3-dimethylaminobenzamide (6.1 g); NMR Spectrum : 
(DMSOd 6 ) 2.46 (s, 3H), 2.95 (s, 6H), 6!92 (d, 1H), 7.22 (m, 2H), 7.32 (t, 1H), 7.45 (d, 1H), 
7.97 (d, 1H), 8.53 (s, 1H), 10.43 (s, 1H); Mass Spectrum : M+IT 300; 

10 After repetition of the previous reactions, a sample of the product (8.25 g) was added 

to a stirred suspension of ammonium formate (1 7.4 g), and 10% palladium-on-carbon (1 g) in 
methanol (250 ml). The mixture was stirred and heated to reflux for 4 hours. The mixture 
was allowed to cool and then filtered. The filtrate was evaporated and water was added to the 
residue. The resultant solid was isolated and washed in turn with water, with ethyl acetate and 

1 5 with diethyl ether. The solid was dried in a vacuum oven at 40°C to give N-(3-amino- 
4-methylphenyl)-3-dimethylaminobenzamide (6.89 g); NMR Spectrum : (DMSOd 6 ) 2.0 (s, 
3H), 2.94 (s, 6H), 4.78 (s, 2H), 6.82 (m, 3H), 7.07 (s, 1H), 7.17 (m, 2H), 7.25 (m, 1H), 9.74 
(s, 1H); Mass Spectrum : M+H+270. 

* 4-Fluorobenzoyl chloride (1.3 g) was added to a mixture of N-(3-amino- 

20 4-methylphenyl)-3-dimethylaminobenzamide (2 g), pyridine (0.88 g) and methylene chloride 
(1 5 ml) and the resultant mixture was stirred at ambient temperature for 1 8 hours. The 
mixture was washed with water and with a saturated aqueous sodium bicarbonate solution and 
dried (MgS0 4 ). The solid so obtained was washed with diethyl ether and dried under vacuum 
at 60°C. There was thus obtained the required starting material (1.39 g). NMR Spectrum : 

25 (DMSOd 6 ) 2.18 (s, 3H), 2.95 (s, 6H) 5 6.9 (m, 1H), 7.21 (m, 3H), 7.26 (d, 1H), 7.35 (t, 2H) 5 
7.58 (m, 1H), 7.8 (d, 1H), 8.05 (m, 2H), 9.9 (br s, 1H), 10.08 (br s, 1H); Mass Spectrum : 
M+H + 392. 
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Examole 35 

N-[5-(3-dimethylaminobenzamido)-2-methylphenyl]- 

2- (3-morpholinopropylamino)benzamide 

Using an analogous procedure to that described in Example 20, 
5 N-[5-(3-dimethylaminobenzamido)-2-methylphenyl]-2-fluorobenzamide was reacted with 

3- morpholinopropylamine to give the title compound in 33% yield; m.p. 239-240°C; 
NMR Spectrum : (DMSOd 6 ) 1.7 (m, 2H), 2.17 (s, 3H), 2.31 (m, 6H), 2.95 (s, 6H), 3.15 (q, 
2H), 3.53 (t, 4H), 6.6 (t, 1H), 6.72 (d, 1H), 6.89 (m, 1H), 7.2 (m, 3H), 7.3 (m, 2H), 7.54 (m, 
1H), 7.65 (m, 1H), 7.75 (m, 2H), 9.69 (s, 1H), 10.06 (s, 1H); Mass Spectrum: M+H* 516. 

1 0 The N-[5-(3-dimethy laminobenzamido)-2-methylpheny l]-2-fluorobenzamide used as a 

starting material was prepared by the reaction of N-(3-amino-4-methylpheriyl)- 

3- dimethylaminobenzamide and 2-fluorobenzoyl chloride using an analogous procedure to 
that described in Example 10. The product gave the following data : NMR Spectrum: 
(DMSOd 6 ) 2.22 (s, 3H), 2.95 (s, 6H), 6.9 (d, 1H) 3 7.26 (m, 6H), 7.56 (m, 2H), 7.71 (t, 1H), 

15 7.92 (s, 1H), 9.82 (s, 1H), 10.1 (s, 1H); Mass Spectrum : M+H + 392. 

Example 36 

N-.[5-(3-dimethylaminobenzamido)-2-methylphenyI]- 

4- (3-dimethylamino-N-methylpropylamino)benzamide 

20 Using an analogous procedure to that described in Example 20, 

N-[5-(3-dimethylaminobenzamido)-2-methylphenyl]-2-fluorobenzamide was reacted with 
iLliN'-trimethyl-l^-propanediamine to give the title compound in 29% yield; m.p. 178- 
179°C; NMR Spectrum : (DMSOd 6 ) 1.64 (m, 2H), 2.13 (s, 6H), 2.17 (s, 3H), 2.22 (t 2H), 2.95 
(m, 9H), 3.41 (t, 2H) S 6.73 (d, 2H), 6.89 (m, 1H), 7.19 (m, 3H), 7.29 (t s 1H), 7.56 (m, 1H), 7.8 

25 (d, 1H), 7.84 (d, 2H), 9.44 (s, 1H), 10.05 (s, 1H); Mass Spectrum : M+H + 488. 

Example 37 

N-(5-benzamido-2-methyIphenyl)-3-(chloromethyl)benzamide 

Triethylamine (2.0 ml) was added to a stirred mixture of N-(3-amino- 
30 4-methylphenyl)benzamide (3.0 g), 3-chloromethylbenzoyl chloride (2.76 g), 

4-dimethylaminopyridine (0.162 g) and methylene chloride (50 ml) and the reaction mixture 
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was stirred at ambient temperature for 16 hours. The mixture was evaporated and the residue 
was triturated under 2N aqueous hydrochloric acid solution. The solid so obtained was 
isolated, washed in turn with a saturated aqueous sodium bicarbonate solution, water and 
isohexane and dried under vacuum at 55°C. There was thus obtained the title compound 
5 (5.1 g); NMR Spectrum: (DMSOd 6 ) 2.19 (s, 3H), 4.85 (s, 2H), 7.23 (d, 1H), 7.55 (m, 5H), 
7.66 (d, 1H), 7.84 (s, 1H), 7.95 (m, 3H), 8.05 (s, 1H), 9.96 (s, 1H), 10.22 (s, 1H); Mass ■ 
Spectrum : M-H' 377. 

The N-(3-amino-4-methylphenyl)benzamide used as a starting material was prepared as 
follows :- 

1 0 Benzoyl chloride ( 1 .9 ml) was added to a stirred mixture of 2,4-diaminotoluene (2 g), 

triethylamine (5.57 ml) and methylene chloride (80 ml) and the mixture was stirred at ambient 
temperature for 16 hours. The mixture was washed with a saturated aqueous solution of 
sodium bicarbonate. The organic phase was dried (MgSO„) and evaporated. The residue was 
triturated with a mixture of ethyl acetate and diethyl ether. There was thus obtained the 

1 5 required starting material (1 .32 g); NMR Spectrum : (DMSOde) 2.01 (s, 3H), 4.8 (s, 2H), 6.82 
(m 2H), 7.1 1 (s, 1H), 7.5 (m, 3H), 7.91 (m, 2H), 9.86 (s, 1H); Mass Spectrum : M+H + 227. 

Example 38 

N-(5-benzamido-2-methylphenyl)-4-(chloromethyI)benzamide 

20 Using an analogous procedure to that described in Example 37, 

4-chloromethylbenzoyl chloride was reacted with N-(3-amino-4-methylphenyl)benzamide to 
give the title compound in 99% yield; NMR Spectrum : (DMSOd 6 ) 2.19 (s, 3H), 4.84 (s, 2H), 
7.22 (d, 1H), 7.54 (m, 6H), 7.84 (s, 1H), 7.96 (m, 4H), 9.92 (s, 1H), 10.22 (s, 1H); Mass 
Spectrum : M-H" 377. 

25 

Example 39 

N-[5-(3-trinuoromethylbenzamido)-2-methylphenyl]-3-(chloromethyl)benzamide 

Using an analogous procedure to that described in Example 37, 
3-chloromethylbenzoyl chloride was reacted with N-(3-amino-4-methylphenyl)- 
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3-trifluoromethylbenzamide to give the title compound in 94% yield; NMR Spectrum: 
(DMSOd 6 ) 2.2 (s, 3H), 4.85 (s, 2H), 7.25 (d, 1H), 7.6 (m, 3H), 7.8 (m, 2H), 7.95 (d, 2H), 8.05 
(s, 1H), 8.16 (m, 2H), 9.96 (s, 1H), 10.44 (s, 1H); Mass Spectrum: M-H" 445. 

The N-(3-amino-4-methylphenyl)-3-trifluoromethylbenzamide used as a starting 

5 material was prepared as follows :- 

A mixture of 3-trifluoromethylbenzoyl chloride (9.9 ml), 3-nitro-4-methylaniline 
(10 g) and pyridine (100 ml) was stirred and heated to 80°C for 2 hours. The reaction mixture 
was evaporated and the residue was triturated under 2N aqueous hydrochloric acid solution. 
The solid so obtained was isolated, washed in turn with a saturated aqueous sodium 

10 bicarbonate solution, water and isohexane and dried under vacuum at 55°C to give 

N-(4-methyl-3-nitrophenyl)-3-trifluoromethylbenzamide as a solid (21.9 g); NMR Spectrum: 
(DMSOd 6 ) 7.49 (d, 1H), 7.78 (m, 1H), 7.99 (m, 2H), 8.27 (m, 2H), 8.51 (s, 1H), 10.77 (s, 1H); 
Mass Spectrum : M-H" 323. 

10% Palladium-on-charcoal (1.0 g) was added to a solution of a portion (10 g) of the 

15 material so obtained in methanol (250 ml). Ammonium formate (19.0 g) was added and the 
resultant mixture was stirred and heated to reflux for 1 hour. The mixture was filtered through 
diatomaceous earth and the filtrate was evaporated. The residue was triturated under water. 
The resultant solid was isolated and dried under vacuum at 55°C to give N-(3-amino- 
4-methylphenyl)-3-trifluoromethylbenzamide as a solid (7.98 g); NMR Spectrum: (DMSOd 6 ) 

20 2.01 (s, 3H), 4.83 (s, 2H), 6.85 (m, 2H), 7.08 (s, 1H), 7.74 (t, 1H), 7.92 (d, 1H), 8.2 (d, 1H), 
10.1 1 (s, 1H); Mass Spectrum : M-H" 293. 

Example 40 

N-[5-(3-trifluoromethylbenzamido)-2-methylphenyl]-4-(chIoromethyl)benzamide 

25 Using an analogous procedure to that described in Example 37, 

4-chloromethylbenzoyl chloride was reacted with N-(3-amino-4-methylphenyl)- 
3-trifluoromethylbenzamide to give the title compound in 94% yield; NMR Spectrum: 
(DMSOd 6 ) 2.21 (s, 3H), 4.84 (s, 2H), 7.25 (d, 1H), 7.57 (m, 3H), 7.76 (t, 1H), 7.83 (d, 1H), 
7.96 (m, 3H), 8.26 (m, 2H), 9.92 (s, 1H), 10.44 (s, 1H); Mass Spectrum: M-H" 445. 

30 
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Example41 

N-[5-(4-cyanobenzamido)-2-methylphenyI)-3-(diethylamin methyl)benzamide 

Diethylamine hydrochloride (0.33 g) was added to a stirred mixture of 

N-[5-(4-cyanoben2amido)-2-methylphenyl]-3-chloromethylbenzamide (0.4 g), potassium 
5 carbonate (0.5 g) and acetone (6 ml) and the reaction mixture was stirred and heated to 55°C 
for 16 hours. The reaction mixture was evaporated and the residue was. triturated under water. 
The solid was isolated and dried under vacuum at 55°C to give the. title compound (0.24 g); 
NMR Spectrum: (DMSOd 6 ) 0.95 (t, 6H), 2.19 (s, 3H), 3.58 (s, 2H), 7.22 (d, lH) f 7.5 (m, 3H), 
7.85 (m, 3H), 7.99 (d, 2H), 8.12 (d, 2H); Mass Spectrum : M-H' 439. 

0 

Example 42 

Using an analogous procedure to that described in Example 41, the appropriate amine 
was reacted with the appropriate chloromethylbenzamide to give the compounds described in 
TablelV. 

5 TablelV 




R 



20 



No. 




R 


Note 


1 


4-(3 -methoxypropy laminomethyl) 


3-trifluoromethyl 


a 


2 


4-(N-methyl-N-propylaminomethyl) 


4-cyano 


b 


3 


4-(diethylaminomethyl) 


3-dimethylamino 


c 


4 


3-[N-(3-dimethylammopropyI)-N-methylaminomethyl] 


3-trifluoromethyl 


d 


5 


4-(2-morphohnoethylaminomethyl) 


hydrogen 


e 


6 


4-(N-benzyl-N-methylaminomethyl) 


hydrogen 


f 



25 
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Notes 

a) The amine reactant was 3-methoxypropylamine. The product gave the following data : 
NMR (DMSOd 6 ) 1.72 (m, 2H), 2.2 (s, 3H), 3.2 (m, 7H), 3.63 (s, 2H), 7.24 (d, 1H), 7.48 

5 (m, 2H), 7.6 (d, 1H), 7.79 (m, 2H), 7.95 (m, 3H), 8.27 (m, 2H), 9.85 (s, 1H), 10.47 (s, 
1H); Mass M-H 498. 

b) The amine reactant was N-methyl-N-propylamine. The product gave the following 
data : NMR (DMSOd 6 ) 0.94 (t, 3H), 1 .46 (m, 2H), 2.1 1 (s, 3H), 2.2 (s, 3H), 2.3 (t, 2H), 
3.51 (s, 2H), 7.22 (d, 1H), 7.42 (d, 2H), 7.57 (d, 1H), 7.82 (d, 1H), 7.93 (d, 2H), 7.98 (d, 

10 2H), 8.12 (d,2H); Mass M-H 439. 

c) The product gave the following data : NMR (DMSOd 6 ) 0.98 (t, 6H), 2. 1 9 (s, 3H), 2.95 
(s, 6H), 3.59 (s, 2H), 6.9 (d, 1H), 7.2 (m, 3H), 7.29 (d, 1H), 7.45 (d, 2H), 7.58 (d, 1H), 
7.80 (s, 1H), 7.93 (d, 2H), 9.81 (s, 1H), 10.08 (s, 1H); Mass M+H 460. 

d) The amine reactant was N-(3-dimethylaminopropyl)-N-methylamine. The product gave 
15 the following data : NMR (DMSOd 6 ) 1.58 (m, 2H), 2.09 (s, 6H), 2.13 (s, 3H), 2.21 (m, 

5H), 2.36 (t, 2H), 3.52 (s, 2H), 7.23 (d, 1H), 7.4-8.0 (m, 8H), 8.27 (m, 2H); Mass M-H 
525. 

e) The amine reactant was 2-morpholinoethylamine. The product gave the following data : 
NMR (DMSOd 6 ) 2.19 (s, 3H), 2.2-2.6 (m, 8H), 3.55 (m, 4H), 3.73 (d, 2H), 7.21 (d, 1H), 

20 7.4-7.6 (m, 6H), 7.83 (s, 1H), 7.94 (m, 4H), 9.84 (s, 1H), 10.22 (s, 1H); Mass M-H 471 . 

f) The amine reactant was N-ben2yl-N-methylamine. The product gave the following 
data : NMR (DMSOd 6 ) 2.1 (s, 3H), 2.19 (s, 3H), 3.52 (s, 2H), 3.58 (s, 2H), 7.2-7.6 (m, 
12H), 7.82 (s, 1H), 7.95 (m, 4H), 9.85 (broad s, 1H), 10.22 (broad s, 1H); Mass 
M-H 462. 

Example 43 

N-[5-(3-cyclohexylpropionamido)-2-methylphenyll-4-(diethylaminomethyl)benzamide 

Using an analogous procedure to that described in Example 22 except that the step of 
washing the reaction mixture with a 1M aqueous citric acid solution was omitted, 
30 N-(5-amino-2-methylphenyl)-4-diethylaminomethylbenzamide was reacted with 

3-cyclohexylpropionyl chloride (obtained by the reaction of 3-cyclohexylpropionic acid and 
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oxalyl chloride using a conventional procedure) to give the title compound; Mass Spectrum : 
M+H + 450. 

Example 44 
5 N-[5-(4-cycIohexylbutyramido)-2-methyIphe 

Using an analogous procedure to that described in Example 22 except that the step of 
washing the reaction mixture with a 1M aqueous citric acid solution was omitted, 
N-(5-amino-2-methylphenyl)-4-diethylaminomethylbenzamide was reacted with 
4-cyclohexylbutyryI chloride (obtained by the reaction of 4-cyclohexyl butyric acid and oxalyl 
1 0 chloride using a conventional procedure) to give the title compound; Mass Spectrum : 
M+H + 464. 

Example 45 

N-[2-methyl-5-(3-morpholinobenzamido)phenyl]-3-(23-epoxypropoxy)benzamide 

15 1 -Bromo-2,3-epoxypropane ( 1 .5 ml) was added to a stirred mixture of 

N-[2-methyl-5-(3-morpholinobenzamido)phenyl]-3-hydroxybenzamide (1.5 g), caesium 
carbonate (2.84 g) and DMA (100 ml) and the resultant solution was stirred at ambient 
temperature for 1 8 hours. The mixture was poured into water (750 ml). The precipitate was 
isolated, washed with water and dried under vacuum at 60°C. There was thus obtained the 

20 title compound (L3 g); NMR Spectrum : (DMSOd 6 ) 2.19 (s, 3H), 2.73 (m, 1H), 2.85 (m, 1H) ? 
3.2 (t, 4H), 3.75 (t, 4H), 3.91 (m, 1H), 4.43 (m, 1H), 7.2 (m, 3H), 7.37 (m, 4H), 7.66 (m, 3H), 
7.56 (m, 3H), 7.8 (s, 1H), 9.9 (s, 1H), 10.14 (s, 1H); Mass Spectrum : M-H* 486. 

Example 46 
25 N-[5-(3-dimethyIaminobenzamido)-2- 

N-methylamino]-2-hydroxypropoxy}benzamide 

Using an analogous procedure to that described in Example 31, 
N-[5-(3-dimethylaminobenzamido)-2-methylphenyl]-3-(2,3-epoxypropoxy)benzamide was 
reacted with N-(3-dimethylaminopropyl)-N-methylamine to give the title compound in 45% 
30 yield; NMR Spectrum: (DMSOd 6 ) 1.8 (m, 2H), 2.18 (s, 3H), 2.33 (s, 3H), 2.58 (s, 6H), 2.6 
(m, 2H), 2.92 (t, 2H) S 2.96 (s, 6H), 4.03 (m, 5H), 6.9 (m, 1H), 7.15 (m, 1H) ? 7.2 (m, 3H), 7.28 
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(t, 1H), 7.48 (t, 1H), 7.56 (m, 2H), 7.8 (d, 1H), 9.95 (s, 1H), 10.13 ( s, 1H); Mass Spectrum : 
M+H + 562. 

Example 47 

5 N-[2-m€thyl-5-(3-morpholinobenzamido)phenyl]-4-(6-chloropyrimidin- 
4-yloxy)benzamide 

4,6-Dichloropyrimidine (0.103 g) was added to a stirred mixture of 
N-[2-methyl-5-(3-morpholinobenzamido)phenyl]-4-hydroxybenzamide (0.3 g), caesium 
carbonate (0.453 g) and DMA (7.5 ml) and the resultant solution was stirred at ambient 

10 temperature for 18 hours. The mixture was poured into water (200 ml) and extracted with 
ethyl acetate. The organic phase was washed with water, dried (MgS0 4 ) and evaporated. The 
residue was purified by column chromatography on silica using increasingly polar mixtures of 
methylene chloride and methanol as eluent. The material so obtained was triturated under 
diethyl ether. The resultant solid was isolated, washed with diethyl ether and dried under 

15 vacuum at 60°C. There was thus obtained the title compound (0.2 g); NMR Spectrum : 
(DMSOd 6 ) 2.19 (s, 3H), 3.2 (t, 4H), 3.74 (t, 4H), 7.12 (m, 1H), 7.23 (m, 1H), 7.41 (m, 6H), 
7.58 (m, 1H), 7.82 (d , 3H); 8.06 (d, 2H), 8.67 (s , 1H), 9.93 (s, 1H), 10.12 (s , 1H); Mass 
Spectrum : M+H + 544. 

20 Example 48 

N-[2-methyl-5"(3-morpholinobenzamido)phenyl]-3-(6-chloropyrimidin- 
4-yloxy)benzamide 

Using an analogous procedure to that described in Example 47, 
4,6-dichloropyrimidine was reacted with N-[2-methyl-5-(3-morpholinobenzamido)phenyl]- 
25 3-hydroxybenzamide to give the title compound in 42% yield; NMR Spectrum : (DMSOd 6 ) 
2.18 (s, 3H), 3.14 (t, 4H), 3.73 (t, 4H), 7.22 (d, 1H), 7.34 (m, 2H), 7.47 (m, 3H), 7.57 (m, 1H) ? 
7.63 (t, H), 7.81 (d, 1H), 7.93 (d, 1H), 8.66 (s, 1H), 9.96 (s, 1H), 10.14 (s , 1H); Mass 
Spectrum : M+H + 544. 



30 
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Example 49 

N-[2-methyI-5-(3-morpholinoben2amido)phenyI]-4-methoxy-3-piperidin- 

4- yloxybenzamide 

Using an analogous procedure to that described in Example 25, 
5 3-(l-tert-butoxycarbonylpiperidin-4-yloxy)-4-methoxybenzoic acid was reacted with 
N-(3-amino-4-methylphenyl)-3-morpholinobenzamide to give N-[2-methyl- 

5- (3-morpholinobenzamido)phenyl]-3-(l-tert-butoxycarbonylpiperidin-4-yloxy)- 
4-methoxybenzamide in 48% yield and that product was treated with trifluoroacetic acid. The 
reaction mixture was evaporated, water (40 ml) was added to the residue and the mixture was 

10 basified by the addition of IN aqueous sodium hydroxide solution. The water was decanted 
and the residue was titurated under diethyl ether. The resultant solid was isolated, dissolved 
in water (30 ml) and basified by the addition of potassium carbonate. The precipitate was 
isolated and dried. There was thus obtained the title compound in 26% yield; NMR 
S P ectrum: (DMSOd 6 ) 1.48 (m, 2H), 1.9 (m, 2H), 2.18 (s, 3H), 3.19 (m, 4H), 3.75 (m, 4H), 

15 3.83 (s, 3H), 4.39 (m, 1H), 7.1 (m, 2H), 7.21 (d, 1H), 7.4 (m, 3H), 7.6 (m, 3H), 7.79 (s, 1H), 
9.72 (s, 1H), 10.1 (s, 1H); Mass Spectrum : M+H + 545. 

The 3-(l-tert-butoxycarbonylpiperidin-4-yloxy)-4-methoxybenzoic acid used as a 
starting material was obtained by the reaction of N-tert-butoxycarbonyl-4-hydroxypiperidine 
and ethyl 3-hydroxy-4-methoxybenzoate (J. Amer. Chem. Snr. 1953, 75, 2630-2631) using 

20 an analogous procedure to that described in the portion of Example 25 which is concerned 
with the preparation of starting materials. There was thus obtained the required starting 
material as a solid; NMR Spectrum: (DMSOd 6 ) 1.2 (s, 9H), 1.5 (m, 2H), 1.85 (m, 2H), 3.18 
(m, 2H), 3.64 (m, 2H), 3.81 (s, 3H), 4.48 (m, 1H), 7.05 (d, 1H), 7.48 (m, 1H), 7.58 (m, 1H); 
Mass Spectrum : M-H' 350. 

25 

Example 50 

N-(5-(3-nuoro-5-morpholinobenzamido)-2-methylphenyl]-3-piperidin-4-yloxybenzamide 

l-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.23 g) was added to 
a stirred mixture of 3-(l-tert-butoxycarbonylpiperidin-4-yloxy)benzoic acid (0.321 g), 
30 N-(3-amino-4-methylphenyl)-3-fluoro-5-morpholinobenzamide (0.329 g), 

1-hydroxybenzotriazole (0.202 g) and DMF (5 ml) which had been cooled to 0°C. The 
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reaction mixture was allowed to warm to ambient temperature and was stirred for 40 hours. 
The reaction mixture was partitioned between ethyl acetate and water. The organic phase was 
washed with water, and with a saturated aqueous sodium bicarbonate solution, dried (MgS0 4 ) 
and evaporated. The residue was purified by column chromatography on silica using 

5 increasingly polar mixtures of methylene chloride and methanol as eluent. There was thus 
obtained N-[5-(3-fluoro-5-morpholinobenzamido)-2-methylphenyl]- 
3-(l-tert-butoxycarbonylpiperidin-4-yloxy)benzamide (0.423 g); NMR Spectrum : (DMSOd 6 ) 
1.38 (s, 9H), 1.57 (ra, 2H), 1.93 (m, 2H), 2.18 (s, 3H), 3.16 (m, 2H), 3.2 (t, 4H), 3.65 (m, 2H), 
3.74 (t, 4H), 4.65 (m, 1H), 6.95 (m, 1H), 7.12 (m, 1H), 7.2 (m, 2H), 7.28 (d, 1H), 7.41 (t, 1H), 

10 7.57 (m, 3H), 7.78 (d, 1H), 9.82 (s, 1H), 10.15 (s, 1H); Mass Spectrum : M+H + 633. 

Trifluoroacetic acid (0.9 ml) was added to a stirred solution of the material so obtained 
in methylene chloride (9 ml) which had been cooled to 0°C. The reaction mixture was stirred 
for 3 hours and allowed to warm to ambient temperature. The mixture was evaporated and the 
residue was triturated under diethyl ether to give the title compound, as its trifluoroacetate 

15 salt. The solid so obtained was dissolved in water (20 ml) and basified by the addition of 
potassium carbonate. The resultant precipitate was collected and dried under vacuum to give 
the title compound (0.214 g^: NMR Spectrum : (DMSOd 6 ) 1.6 (m, 2H), 1.97 (m, 2H), 2.18 (s, 
3H), 2.77 (m, 2H), 3.03 (m, 2H), 3.2 (t 5 4H), 3.76 (t, 4H), 4.56 (m, 1H), 6.96 (d, 1H), 7.1 (d, 
1H), 7.18 (d, 1H), 7.21 (d, 1H), 7.27 (s, 1H), 7.4 (t, 1H), 7.57 (m, 3H), 7.78 (s, 1H), 9.83 (s, 

20 1H), 10.15 (s, 1H); Mass Spectrum : M+H + 533. 

The N-(3-amino-4-methylphenyl)-3-fluoro-5-morpholinobenzamide used as a starting 
material was obtained as follows :- 

A solution of 3,5-difluorobenzoyl chloride (2.82 g) in methylene chloride (20 ml) was 
added to a stirred mixture of 4-methyl-3-nitroaniline (2.28 g), triethylamine (4.35 ml) and 

25 methylene chloride (80 ml). The resultant mixture was stirred at ambient temperature for 
16 hours. The precipitate was isolated, washed with methylene chloride and dried. There was 
thus obtained N-(4-methyl-3-nitrophenyl)-3,5-difluorobenzamide; NMR Spectrum : 
(DMSOd 6 ) 2.43 (s, 3H), 7.43 (m, 2H), 7.63 (m, 2H), 7.95 (m, 2H), 8.43 (d, 1H), 10.42 (s, 1H); 
Mass Spectrum : M+H* 293 . 

30 A mixture of a portion (1 g) of the material so obtained and morpholine (5 ml) was 

stirred and heated to 100°C for 48 hours and then to 120°C for 24 hours. The reaction 
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mixture was cooled and poured into water (100 ml). The resultant solid was isolated, washed 
with water and dried. The material so obtained was purified by column chromatography on 
silica using a 1 : 1 mixture of isohexane and ethyl acetate as eluent. There was thus obtained 
N-(4-methyl-3-nitrophenyl)-3-fluoro-5-morpholinobenzamide as a solid (0.53 g); NMR 
5 Spectrum: (DMSOd 6 ) 2.46 (s, 3H), 3.22 (t, 4H), 3.75 (t, 4H), 6.98 (m, 1H), 7.12 (d, 1H), 7.27 
(s, 1H), 7.46 (d, 1H), 7.96 (m, 1H), 8.43 (d, 1H), 10.48 (s, 1H); Mass Spectrum : M+H + 360. 

A portion (0.483 g) of the compound so obtained was dissolved in ethyl acetate 
(40 ml) and hydrogenated over 10% palladium-on-carbon catalyst (0.6 g) under an 
atmosphere of hydrogen until the uptake of hydrogen ceased. The catalyst was removed by 
10 filtration and the filtrate was evaporated. The residue was triturated under diethyl ether 
(25 ml). The resultant solid was collected, washed with diethyl ether and dried. There was 
thus obtained the required starting material (0.341 g); NMR Spectrum : (DMSOd 6 ) 1.99 (s, 
, 3H), 3.19 (t, 4H), 3.76 (t, 4H), 4.8 (s, 2H), 6.75 (d, 1H), 6.82 (d, 1H), 6.9 (d, 1H), 7.02 (s, 1H), 
7.04 (d, 1H), 7.23 (s, 1H), 9.81 (s, 1H). 

Example 51 

N-[2-methyl-5-(3-piperidinobenzamido)phenyl]-3-piperidin-4-yloxybenzamide 

Using an analogous procedure to that described in the first paragraph of Example 25, 
3-(l-tert-butoxycarbonylpiperidin-4-yloxy)benzoic acid was reacted with 

20 N-(3-amino-4-methylphenyl)-3-piperidinobenzamide to give N- [2 -methyl - 

5-(3-piperidinobenzamido)phenyl]-3-( 1 -tert-butoxycarbonylpiperidin-4-yloxy)benzamide in 
57% yield; NMR Spectrum: (DMSOd 6 ) 1.39 (s, 9H), 1.54 (m, 4H), 1.62 (m, 4H), 1.91 (m, 
2H), 2.19 (s, 3H), 3.2 (m, 4H), 3.65 (m, 2H), 4.64 (m, 4H), 7.09 (m, 1H), 7.19 (m, 2H), 7.27 
(m, 2H), 7.41 (t, 2H), 7.58 (m, 2H), 7.79 (m, 1H), 9.83 (s, 1H), 10.09 (s, 1H); Mass Spectrum : 

25 M-C3H/557. 

The product so obtained was treated with trifluoroacetic acid using an analogous 
procedure to that described in the second paragraph of Example 25. The reaction mixture was 
evaporated and the residue was triturated under diethyl ether. The solid so obtained was 
dissolved in water (60 ml) and the solution was basified by the addition of IN aqueous 
30 sodium hydroxide solution. The resultant solid was isolated and dried. There was thus 
obtained the title compound in 66% yield; NMR Spectrum : (DMSOd 6 ) 1.5 (m, 8H) r 1.91 (m, 
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2H), 2.18 (s, 3H), 2.57 (m, 2H), 2.93 (m, 2H), 3.2 (m, 2H), 4.45 (s, 1H) S 7.1 (m, 2H), 7.2 (d, 
1H), 7.28 (d, 2H), 7.4 (m, 2H), 7.56 (m, 3H), 7.78 (s, 1H), 9.83 (s, 1H), 10.09 (s, 1H); MM5 
Spectrum : M+H*513. 

The N-(3-amino-4-methylphenyl)-3-piperidinobenzamide used as a starting material 

5 was obtained as follows :- 

A mixture of piperidine (20.9 ml), 3-fluorobenzonitrile (4.36 g) and DMSO (30 ml) 
was stirred and heated to 100°C for 64 hours. The mixture was allowed to cool to ambient 
temperature and was partitioned between diethyl ether and water. The organic phase was 
washed with a saturated aqueous sodium chloride solution, dried (MgS0 4 ) and evaporated. 
10 The residue was purified by column chromatography on silica using a 9:1 mixture of 

isohexane and ethyl acetate as eluent.. There was thus obtained 3-piperidinobenzonitrile as an 
oil (5.7 g); NMR Spectrum : (CDC1 3 ) 1.52 (m, 2H), 1.6 (m, 4H), 3.17 (t, 4H), 6.95 (d, 1H), 
7.02 (m,2H), 7.21 (m, 1H). 

A mixture of the material so obtained, 5N aqueous sodium hydroxide solution 
15 (30 ml) and n-butanol (25 ml) was stirred and heated to reflux for 24 hours. The mixture was 
evaporated and the residual solid was triturated under a mixture of diethyl ether (100 ml) and 
water (50 ml). The aqueous layer was separated, acidified to pH5 by the addition of 
IN aqueous hydrochloric acid and extracted with methylene chloride (2x50 ml). The 
combined organic extracts were dried (MgS0 4 ) and evaporated. There was thus obtained 
20 3-piperidinobenzoic acid (3.1 g); NMR Spectrum : (DMSOd 6 ) 1.57 (m, 6H), 3.18 (t, 4H), 7.17 
(m, 1H), 7.27 (m, 2H), 7.41 (d, 1H), 12.72 (s, 1H). 

A mixture of the material so obtained, oxalyl chloride (0.93 ml), DMF (3 drops) and 
methylene chloride (80 ml) was stirred at ambient temperature for 4 hours. The resultant 
mixture was evaporated. The material so obtained was dissolved in methylene chloride 
25 (80 ml) and added to a stirred mixture of 4-methyl-3-nitroaniline (1.14 g), triethylamine 

(2.19 ml) and methylene chloride (80 ml). The mixture was stirred at ambient temperature for 
1 8 hours. The mixture was then washed in turn with water, with a saturated aqueous sodium 
bicarbonate solution and with water, dried (MgS0 4 ) and evaporated. The residue was purified 
by column chromatography on silica using a 9:1 mixture of isohexane and ethyl acetate as 
30 eluent. There was thus obtained N-(4-methyl-3-nitrophenyl)-3-piperidinobenzamide as a 
solid (0.82 g); NMR Spectrum : (DMSOd 6 ) 1.5 (m, 2H), 1.61 (m, 4H), 2.5 (s, 3H), 3.2 (t, 4H) ? 
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7.1 (m, 1H), 7.28 (m, 2H), 7.42 (m, 1H), 7.46 (s, 1H), 8.52 (d, 1H). 

A mixture of the material so obtained, 1 0% palladium-on-carbon catalyst (0. 1 5 g) and 
methanol (150 ml) was stirred under an atmosphere pressure of hydrogen at ambient 
temperature for 18 hours. The catalyst was filtered off and the filtrate was evaporated to give 
5 the required starting material as a solid (0.561 g); NMR Spectrum : (DMSOd 6 ) 1.54 (t, 4H), 
1 .63 (m, 4H), 2.01 (s, 3H), 3.19 (t, 4H), 4.78 (s, 2H), 6.68 (m, 1H), 6.82 (d, 1H), 7.06 (m, 
2H), 7.24 (m, 2H), 7.39 (s, 1H), 9.77 (s, 1H). 

Example 52 
10 N-[5-(3-fluoro-5-piperidinobenzamido)-2^ 

Using an analogous procedure to that described in the first paragraph of Example 50, 
3-(l -tert-butoxycarbonylpiperidin-4-yloxy)benzoic acid was reacted with 
N-(3-amino-4-methylphenyl)-3-fluoro-5-piperidinobenzamide to give N-[5-(3-fluoro- 
5-piperidinobenzamido)-2-methylphenyl]-3-(l-tert-butoxycarbonylpiperidin- 

15 4-yloxy)benzamide in 59% yield; NMR Spectrum : (DMSOd 6 ) 1.38 (s, 9H), 1.59 (m, 8H), 
1.95 (m, 1H), 2.19 (s, 3H), 3.20 (m, 6H)> 3.64 (m, 2H), 4.63 (m, 1H), 6.90 (d, 1H), 7.02 (d, 
1H), 7.22 (m, 3H), 7.41 (t, 1H), 7.57 (m, 3H), 7.78 (s, 1H), 9.83 (s, 1H), 10.13 (s, 1H); Mass 
Spectrum : M+H + 631. 

, iV The product so obtained was treated with trifluoroacetic acid using an analogous 

20 procedure to that described in the second paragraph of Example 50. There was thus obtained 
the title compound in 72% yield; NMR Spectrum : (DMSOd 6 ) 1 .41 (m, 2H)> 1 .59 (m, 8H), 1 .9 
(m, 1H), 2.19 (s, 3H), 2.58 (m, 2H), 2.96 (m, 2H), 3.24 (m, 4H), 4.43 (m, 1H), 6.9 (d, 1H), 

7.02 (d, 1H), 7.17 (d, 1H), 7.21 (d, 1H), 7.27 (s, 1H), 7.41 (t, 1H), 7.57 (m, 3H), 7.78 (s, 1H), 
9.83 (s, 1H), 10.13 (s, 1H); Mass Spectrum : M+H + 531. 

25 The N-(3-amino-4-methylphenyl)-3-fluoro-5-piperidinobenzamide used as a starting 

material was obtained as follows :- 

A mixture of N-(4-methyl-3-nitrophenyl)-3,5-difluorobenzamide (1 g) and piperidine 
(5 ml) was stirred and heated to 100°C for 36 hours. The reaction mixture was cooled and 
partitioned between ethyl acetate and water. The organic phase was washed with a saturated 
30 aqueous sodium chloride solution, dried (MgS0 4 ) and evaporated. The residue was purified 
by column chromatography on silica using a 7:3 mixture of isohexane and ethyl acetate as 
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eluent. There was thus obtained N-(4-methyl-3-nitrophenyl)-3-fluoro-5-piperidinobenzamide 
as a solid (1.12 g); NMR Spectrum : (DMSOds) 1.78 (m, 6H), 2.5 (s, 3H), 3.18 (t, 4H), 6.62 
(m, 1H), 6.75 (m, 1H), 7.09 (d, 1H), 7.23 (d, 1H), 7.78 (m, 1H), 7.82 (s, 1H), 8.18 (d, 1H). 
A portion (0.8 g) of the compound so obtained was dissolved in ethanol (80 ml) and 

5 hydrogenated over 10% palladium-on-carbon catalyst (0.1 g) under an atmosphere of 
hydrogen until the uptake of hydrogen ceased. The catalyst was removed by filtration and the 
filtrate was evaporated. The residue was triturated under ethyl acetate to give the required 
starting material (0.48 g); NMR Spectrum : (DMSOd 6 ) 1.56 (m, 6H), 2.0 (s, 3H), 3.21 (t, 4H), 
4.78 (s, 2H), 6.76 (m, 1H), 6.82 (d, 1H), 6.84 (m, 1H), 6.98 (d, 1H), 7.03 (d, 1H), 7.22 (s, 1H), 

10 9.80 (s, 1H); Mass Spectrum : M+H + 328. 

Example 53 

N-[2-methyl-5-(3-pyrrolidin-l-ylbenzamido)phenyl]-3-piperidin-4-yloxybenzamide 

Using an analogous procedure to that described in the first paragraph of Example 25, 
15 3-(l-tert-butoxycarbonylpiperidin-4-yloxy)benzoic acid was reacted with 
N-(3-amino-4-methylphenyl)0-pyrrolidin-l-ylbenzamide to give N-[2-methyl- 
5-(3-pyrrolidin-l -ylbenzamido)phenyl]-3-( 1 -tert-butoxycarbonylpiperidin-4-yloxy)benzaniide 
in 69% yield; NMR Spectrum : (DMSOd 6 ) 1 .39 (s, 9H), 1 .56 (m, 2H), 1 .87 (m, 2H), 3.2 (m, 
2H), 3.64 (m, 2H), 4.62 (m, 1H), 6.69 (d, 1H), 7.02 (s, 1H), 7.2 (m, 4H), 7.42 (t, 1H), 7.56 (m, 
20 3H), 7.79 (s, 1H), 9.83 (s, 1H), 10.05 (s, 1H); Mass Spectrum : M+H + 599. 

The product so obtained was treated with trifluoroacetic acid using an analogous 
procedure to that described in the second paragraph of Example 25. The reaction mixture was 
evaporated and the residue was triturated under diethyl ether. The solid so obtained was 
dissolved in water (50 ml) and the solution was basified by the addition of IN aqueous 
25 sodium hydroxide solution. The resultant solid was isolated and dried. There was thus 

obtained the title compound in 62% yield; NMR Spectrum : (DMSOd 6 ) 1 .46 (m, 2H) ? 1 .94 (m, 
4H), 2.19 (s, 3H) 5 2.6 (m, 2H), 2.98 (m, 2H), 3.3 (m, 4H), 4.48 (m, 1H), 6.68 (d, 1H) ? 7.02 (s, 
1H), 7.2 (m, 4H) 5 7.4 (m s 1H), 7.56 (m, 3H) 5 7.8 (s, 1H), 9.83 (s, 1H), 10.05 (s, 1H); Mass 
Spectrum : M+H + 499. 

30 The N-(3-amino-4-methylphenyl)-3-pyrrolidin-l -ylbenzamide used as a starting 

material was obtained as follows :- 



WO 99/59959 PCT/GB99/01489 

-117- 

A mixture of pyrrolidine (7.1 g), 3-fluorobenzonitrile (2.23 g) and DMSO (25 ml) was 
stirred and heated to 100°C for 20 hours. The mixture was allowed to cool to ambient 
temperature and was partitioned between diethyl ether and water. The organic phase was 
washed with a saturated aqueous sodium chloride solution, dried (MgSO,) and evaporated. 
5 The residue was purified by column chromatography on silica using a 9:1 mixture of 
isohexane and ethyl acetate as eluent.. There was thus, obtained 3-pyrrolidin-l-ylbenzonitrile 
as a solid (1 .94 g); NMR Spectrum: (CDC1 3 ) 2.03 (t, 4H), 3.23 (t, 4H), 6.7 (m, 2H), 6.86 (t, 
1H), 7.21 (d, 1H). 

A mixture of a portion (1.23 g) of the material so obtained, 5N aqueous sodium 
10 hydroxide solution (10 ml) and n-butanol (8 ml) was stirred and heated to reflux for 20 hours. 
The mixture was evaporated. IN aqueous hydrochloric acid (50 ml) was added followed by 
sufficient of a saturated aqueous sodium bicarbonate solution to bring the mixture to pH6. 
The solid was collected and dried to give 3-pyrrolidin-l-ylbenzoic acid (1.8 g); NMR 
Spectrum: (DMSOd 6 ) 1.93 (t, 4H), 3.21 (t, 4H), 6.85 (m, 1H), 7.07 (d, 1H), 7.18 (d, 1H), 7.22 
15(t,lH). 

A mixture of the material so obtained, oxalyl chloride (0.93 ml), DMF (3 drops) and 
methylene chloride (80 ml) was stirred at ambient temperature for 4 hours. The resultant 
mixture was evaporated. The material so obtained was dissolved in methylene chloride 
(80 ml) and added to a stirred mixture of 4-methyl-3-nitroaniline (1 . 14 g), triethylamine 

20 (2.19 ml) and methylene chloride (80 ml). The mixture was stirred at ambient temperature for 
18 hours. The mixture was then washed in turn with water, with a saturated aqueous sodium 
bicarbonate solution and with water, dried (MgS0 4 ) and evaporated. The residue was 
triturated under diethyl ether. There was thus obtained N-(4-methyl-3-nitrophenyl)- 
3-pyrrolidin-l-ylbenzamide as a solid (1 .24 g); NMR Spectrum : (DMSOd 6 ) 1.95 (t, 4H), 2.43 

25 (s, 3H), 3.23 (t, 4H), 6.73 (m, 1H), 7.02 (s, 1H), 7.17 (d, 1H), 7.26 (t, 1H), 7.42 (d : 1H), 7.98 
(m, 1H),8.52 (d,lH), 11.83 (s, 1H). 

A mixture of the material so obtained, 10% palladium-on-carbon catalyst (0.15 g) and 
methanol (150 ml) was stirred under an atmosphere pressure of hydrogen at ambient 
temperature for 48 hours. The catalyst was filtered off and the filtrate was evaporated. The 

30 residue was triturated under diethyl ether to give the required starting material as a solid 

(0.5 g); NMR Spectrum : (DMSOd 6 ) 1 .95 (m, 4H), 2.0 (s, 3H), 3.27 (m, 4H), 4.77 (s. 2H), 6.65 
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(m, 1H), 6.8 (m, 2H), 6.99 (s, 1H), 7.1 (m, 2H), 7.23 (m, 1H), 9.7 (s, 1H); Mass Spectrum: 
M+H + 296. 

Example 54 

5 N-[2-methyI-5-(3-morpholinobenzamido)phenyl]-3-pyrrolidin-3-yloxybenzamid 

Using an analogous procedure to that described in the first paragraph of Example 25, 
3-(l-tert-butoxycarbonylpyrrolidin-3-yloxy)benzoic acid was reacted with 
N-(3-amino-4-methylphenyl)-3-morpholinobenzamide to give N-[2-methyl- 
5-(3-morpholinobenzamido)phenyl]-3-(l-^ in 

10 58% yield; NMR Spectrum : (DMSOd 6 ) 1.38 (s, 9H), 2.1 (m, 2H), 2.18 (s, 3H), 3.18 (t, 4H), 
3.35 (m, 1H), 3.41 (m, 2H), 3.75 (t, 4H), 5.1 (m, 1H), 7.12 (td, 1H), 7.21 (d, 1H), 7.37 (m, 
3H), 7.41 (t, 2H), 7.5 (s, 1H), 7.57 (d, 1H), 7.78 (d, 1H), 9.83 (s, 1H), 10.1 (s, 1H); Mass 
Spectrum : M+H* 601. 

The product so obtained was treated with trifluoroacetic acid using an analogous 

15 procedure to that described in the second paragraph of Example 25. There was thus obtained 
the title compound in 66% yield; NMR Spectrum : (DMSOd 6 ) 1.9 (m, 2H), 2.12 (s, 3H), 2.85 
(m, 2H), 3.12 (t, 4H), 3.41 (m, 2H), 3.72 (t, 4H), 4.9 (m, 1H), 7.08 (m ? 2H), 7.21 (d, 1H), 7.35 
(m, 3H) 5 7.52 (m, 3H), 7.63 (m, 1H), 7.72 (m, 1H), 9.92 (s, 1H), 10.21 (s,lH); Mass 
Spectrum : M+H* 501. 

20 The 3 -( 1 -tert-butoxycarbonylpyrrolidin-3-yloxy)benzoic acid used as a starting 

material was obtained as follows :- 

Using an analogous procedure to that described in the first paragraph of the portion of 
Example 25 which is concerned with the preparation of starting materials, 
N-tert-butoxycarbonyl-3-hydroxypyrrolidine ( J. Amer. Chem. Soc , 1982, 104, 5852-5853) 

25 was reacted with ethyl 3-hydroxybenzoate. The product so obtained was hydrolysed with 
sodium hydroxide using an analogous procedure to that described in the second paragraph of 
the portion of Example 25 which is concerned with the preparation of starting materials. 
There was thus obtained the required starting material; NMR Spectrum : (DMSOd 6 ) 1 .38 (s, 
9H), 2.06 (m, 2H), 3.1 (m, 3H), 3.55 (m, 1H), 5.03 (broad s, 1H), 7.18 (m, 1H), 7.38 (m,2H), 

30 7.52 (d, 1H); Mass Spectrum : M+H* 308. 
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Example 55 

]^2-methyI-5^3-morphoImobenzam 

Using an analogous procedure to that described in the first paragraph of Example 25, 

4- (l-tert-butoxycarbonylpiperidin-4-yloxy)benzoic acid was reacted with 

5 N-(3-amino-4-methylphenyl)-3-morpholinobenzamide. The crude reaction product was 
purified by column chromatography on silica using increasingly polar mixtures of isohexane 
and ethyl acetate as eluent. There was thus obtained N-[2-methyl- 

5- (3-morpholinobenzamido)phenyl]-4-( 1 -tert-butoxycarbonylpiperidin-4-yloxy)benzamide in 
51% yield; Mass Spectrum : M+H* 615. 

10 The product so obtained was treated with trifluoroacetic acid using an analogous 

procedure to that described in the second paragraph of Example 25. The reaction product was 
purified by column chromatography on silica using increasingly polar mixtures of methylene 
chloride and methanol as eluent. There was thus obtained the title compound in 62% yield; 
NMR Spectrum: (DMSOd 6 ) 1.53 (m, 2H), 1.95 (m, 2H), 2.16 (s, 3H) 5 2.7 (m, 2H), 3.03 (m, 

15 2H), 3.18 (t, 4H), 3.73 (t, 4H), 4.57 (m, 1H), 7.05 (d, 2H), 7.13 (m, 1H), 7.2 (d, 2H), 7.35 (m, 
2H), 7.44 (d, 1H), 7.56 (m, 1H), 7.79 (d, 1H), 7.94 (d, 2H), 9.7 (s, 1H), 10.1 (s, 1H); Mass 
Spectrum : M+HT515. 

The 4-(l -tert-butoxycarbonylpiperidin-4-yloxy)benzoic acid used as a starting material 
was obtained as follows :- 

20 Using an analogous procedure to that described in the first paragraph of the portion of 

Example 25 which is concerned with the preparation of starting materials, 
N-tert-butoxycarbonyl-4-hydroxypiperidine was reacted with ethyl 4-hydroxybenzoate and 
the crude reaction product was purified by column chromatography on silica using 
increasingly polar mixtures of methylene chloride and methanol as eluent. The product so 

25 obtained was hydrolysed with sodium hydroxide using an analogous procedure to that 
described in the second paragraph of the portion of Example 25 which is concerned with the 
preparation of starting materials. There was thus obtained the required starting material; 
NMR Spectrum: (DMSOd 6 ) 1.38 (s, 9H), 1.51 (m, 2H), 1.9 (m, 2H), 3.15 (m, 2H), 3.64 (m, 
2H), 4.65 (m, 1 H), 7.03 (d, 2H), 7.84 (d, 2H); Mass Spectrum : M+H + 322. 
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Example 56 

N-(2-methyl-5-(3-morphoUnobe^ 

Di-isopropyl azodicarboxylate (0.21 ml) was added to a stirred mixture of 
N-[2-methyl-5-(3-morphoim^ (0.15 g), 

5 3-hydroxytetrahydrofiiran (0.3 1 g)> triphenyl phosphine (0.275 g) and methylene chloride 
(5 ml) which had been cooled to 5°G. The resultant mixture was stirred at ambient 
temperature for 1 8 hours. The mixture was poured onto a pre-wetted (methylene chloride) 
ion-exchange column (isolute SCX 5 g column from International Sorbent Technology 
Limited) and eluted in turn with methylene chloride (40 ml), with methylene chloride (40 ml) 

10 containing 20% methanol and with methylene chloride containing 20% methanol and 3% of a 
saturated aqueous ammonium hydroxide solution. The product so obtained was further 
purified by column chromatography on silica using a 4:1 mixture of ethyl acetate and 
methanol as eluent. There was thus obtained the title compound as a solid (0.52 g); Mass 
Spectrum : M+H + 502. 

15 

Example 57 

N-(5-{3-[N-(2-methoxyethyl^ 
4-yIoxybenzamide 

Using an analogous procedure to that described in the first paragraph of Example 25, 
20 3-(l"tert-butoxycarbonylpiperidin-4-yloxy)benzoic acid was reacted with 

N-(3-amino^-me%lphenyl)-3-[N-(2-met^^ The crude 

reaction product was purified by column chromatography on silica using increasingly polar 
mixtures of isohexane and ethyl acetate as eluent. There was thus obtained 
N-(5-{3-[N-(2-methoxye%l)-N-methylamino]benzamido}-2-methylphenyl> 
25 3-(l-tert-butoxycarbonylpiperidin-4-yloxy)benzamide in 63% yield; NMR Spectrum : 
(DMSOd 6 ) 1.38 (s, 9H), 1.54 (m, 2H), 2.19 (s, 3H), 2.96 (s, 3H), 3.2 (m, 5H), 3.5 (m, 4H), 
3.65 (m, 2H), 4.63 (m, 1H), 6.88 (d, 1H), 7.2 (m, 5H), 7.41 (t, 3H), 7.57 (m, 3H), 7.79 (s, 1H), 
9.83 (s 5 1H), 10.06 (s 5 1H); Mass Spectrum : M-C 3 H 7 + 561. 

The product so obtained was treated with trifluoroacetic acid using an analogous 
30 procedure to that described in the second paragraph of Example 25. The reaction product was 
purified by column chromatography on silica using increasingly polar mixtures of methylene 
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chloride and methanol as eluent. There was thus obtained the title compound in 62% yield; 
NMR Spectrum: (DMSOd 6 ) 1.53 (m, 2H), 1.95 (m, 2H), 2.16 (s, 3H), 2.7 (m, 2H), 3.03 (m, 
2H), 3.18 (t, 4H), 3.73 (t, 4H), 4.57 (m, 1H), 7.05 (d, 2H), 7.13 (m, 1H), 7.2 (d, 2H), 7.35 (m, 
2H), 7.44 (d, 1H), 7.56 (m, 1H), 7.79 (d, 1H), 7.94 (d, 2H), 9.7 (s, 1H), 10.1 (s, 1H); Mass 
5 Spectrum : M+H + 515. 

The N-(3-amino^-methylphenyl)0-[N^^ 
used as a starting material was obtained as follows :- 

A mixture of 3-bromobenzonitrile (3.64 g), (S)-(->2,2 , -bis(diphenylphosphino)- 
U'-binaphthyl (0.279 g), tris(dibenzylidineacetone)dipalladium(0) (0.274 g) sodium 

10 tert-butoxide (3.86 g), and toluene (25 ml) was stirred at ambient temperature for 2 minutes. 
N-(2-methoxyethyl)-N-methylamine (2.57 ml) was added and the resultant mixture was 
stirred and heated to reflux for 18 hours. The mixture was cooled and partitioned between 
toluene and water. The organic phase was washed with a saturated aqueous sodium chloride 
solution, dried (MgS0 4 ) and evaporated. The residue was purified by column 

1 5 chromatography using a 9: 1 mixture of isohexane and ethyl acetate as eluent. There was thus 
obtained 3-[N-(2«methoxyethyl)-N-methylamino]benzonitrile (2.51 g); NMR Spectrum : 
(CDCI 3 ) 2.98 (s, 3H), 3.36 (s, 3H), 3.5 (t, 4H), 6.9 (m, 3H), 7.23 (m, 1H). 

A mixture of the material so obtained, 10N aqueous sodium hydroxide solution 
(6.5 ml), water (6.5 ml) and n-butanol (15 ml) was stirred and heated to reflux for 28 hours. 

20 The mixture was evaporated and the residue was partitioned between methylene chloride and 
dilute aqueous hydrochloric acid. The organic extracts were dried (MgS0 4 ) and evaporated to 
leave an oil which on tituration under isohexane formed a solid. There was thus obtained 
3-[N-(2-methoxyethyl)-N-methylamino]benzoic acid (1.42 g); NMR Spectrum : (DMSOd 6 ) 
2.9 (s, 3H), 3.22 (m, 3H), 3.43 (m, 4H), 6.92 (m, 1H), 7.2 (m, 3H). 

25 A mixture of the material so obtained, oxalyl chloride (0.67 ml) and methylene 

chloride (70 ml) was stirred at ambient temperature for 3 hours. The resultant mixture was 
evaporated. The material so obtained was dissolved in methylene chloride (70 ml) and added 
to a stirred mixture of 4-methyl-3-nitroaniline (0.82 g), triethylamine (1 .58 ml) and methylene 
chloride (70 ml). The mixture was stirred at ambient temperature for 18 hours. The mixture 

30 was then washed in turn with water, with a saturated aqueous sodium bicarbonate solution and 
with water, dried (MgS0 4 ) and evaporated. The residue was purified by column 
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chromatography on silica using increasingly polar mixtures of methylene chloride and 
methanol as eluent. There was thus obtained N-(4-methyl-3-nitrophenyl)- 
3-[N-(2-methoxyethyl)-N-methylamino]benzamide as a solid (1.11 g); NMR Spectrum: 
(DMSOd 6 ) 2.98 (s, 3H), 2.45(s, 3H), 3.4 (s, 3H), 3.52 (m, 4H), 6.91 (d, 1H), 7.18 (s, 2H), 7.26 

5 (t, 1H), 7.43 (d, 1H), 7.98 (m, 1H), 8.52 (s, 1H), 10.41 (s, 1H). 

A mixture of the material so obtained, 10% palladium-on-carbon catalyst (0.15 g) and 
methanol (150 ml) was stirred under an atmosphere pressure of hydrogen at ambient 
temperature for 1 8 hours. The catalyst was filtered off and the filtrate was evaporated. There 
was thus obtained the required starting material as a solid (0.86 g); NMR Spectrum: 

10 (DMSOd 6 ) 2.0 (s, 3H), 2.96 (s, 3H), 3.25 (s, 3H), 3.51 (m, 4H), 4.79 (s, 2H), 6.82 (m, 3H), 7.1 
(m, 3H), 7.23 (m, 1H), 9.73 (s, 1H); Mass Spectrum : M+H + 314. 

Example 58 

N-(5-{3-[N-(2-methoxyethyl)-N-methylamino]benzainido}-2-methylphenyl)-3-pyrrolidin- 

15 3-yloxybenzamide 

Using an analogous procedure to that described in the first paragraph of Example 25, 

3- (l-tert-butoxycarbonylpyrrolidin-3-yloxy)benzoic acid was reacted with N-(3-amino- 

4- methylphenyl)-3-[N-(2-methoxyethyl)-N-methylamino]benzamide to give 
N-(5-{3-[N-(2-memoxyemyl)-N-methylamino]benzamido}-2-methylphenyl)- 

20 3-(l-tert-butoxycarbonylpyrrolidin-3-yloxy)benzamide in 59% yield; NMR Spectrum: 
(DMSOd 6 ) 1.39 (s, 9H), 2.08 (m, 2H), 2.18 (s, 3H), 2.96 (s, 3H), 3.22 (s, 3H),3.25 (m, 2H), 
3.52 (m, 6H), 5.07 (s, 1H), 6.87 (d, 1H), 7.2 (m, 5H), 7.43 (t, 1H), 7.55 (m, 3H), 7.79 (s, 1H), 
9.86 (s, 1H), 10.06 (s, 1H); Mass Spectrum : M-C 3 H 7 * 547. 

The product so obtained was treated with trifluoroacetic acid using an analogous 

25 procedure to that described in the second paragraph of Example 25. There was thus obtained 
the title compound in 26% yield; NMR Spectrum : (DMSOd 6 ) 1.77 (m, 1H), 2.02 (m, 1H), 
2.18 (s, 3H), 2.78 (m, 2H), 2.95 (s, 3H), 3.06 (m, 2H), 4.92 (m, 4H), 6.87 (d, 1H), 7.2 (m, 
5H), 7.47 (m, 4H), 7.79 (s, 1H), 9.84 (s, 1H), 10.06 (s, 1H); Mass Spectrum: M+H + 503. 



30 
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Example 59 

N-(5-{3-[N-(2-methoxyethyI)-N-methyIamino]benzamido}-2-methylphenyI)- 
3-(4-methyIpiperazin-l-ylmethyl)benzamide 

A mixture of N-methylpiperazine (3 ml) and N-(5-{3-(N-(2-methoxyethyl)- 
5 N-me%lamino]benzamido}-2-methylphenyl)-3-chloromethylbenzamide (0.21 g) was stirred 
and heated to 80°C for 3 hours. The mixture was cooled to ambient temperature and 
partitioned between ethyl acetate and water. The organic phase was evaporated and the 
residue was triturated under diethyl ether. There was thus obtained the title compound 
(0.17 g); NMR Spectrum : (DMSOd 6 ) 2.17 (d, 6H), 2.33 (m, 8H), 2.98 (s, 3H), 3.23 (s, 3H), 
10 3.50 (m, 6H), 6.87 (d, 1H), 7.2 (m, 4H), 7.46 (m, 2H), 7.57 (m, 1H), 7.8 (s, 1H), 7.86 (m, 2H). 
9.87 (s, 1H), 10.06 (s, 1H); Mass Spectrum : M+H* 530. 

TheN-(5-{3-[NK2-methoxyemyl)-N-methylamino]berrzamido}-2-methylphenyl)- 
3-chloromethylbenzamide used as a starting material was obtained as follows :- 
?! Using an analogous procedure to that described in Example 37, 
15 3-chloromethylbenzoyl chloride was reacted with N-(3-amino-4-methylphenyl)- 

3-[N-(2-methoxyethyl)-N-methylamino]benzamide. The reaction mixture was washed in turn 
with water, and a saturated aqueous sodium bicarbonate solution, dried (MgSO<) and 
evaporated. The residue purified by column chromatography on silica using increasingly 
polar mixtures of isohexane and ethyl acetate as eluent. There was thus obtained the required 
20 starting material as a solid in 74% yield which was used without further purification. 



Example 60 

N-[2-methyl-5-(3-morpholinobenzamido)phenyll-3-niethanesulphonylaminobenzamide 

Methanesulphonyl chloride (0.16 ml) was added to a stirred mixture of 

25 N-[2-methyl-5-(3-morpholinobenzamido)phenyl]-3-aminobenzamide (0.765 g), pyridine 
(0.29 ml) and methylene chloride (30 ml) and the resultant mixture was stirred at ambient 
temperature for 1 8 hours. A second portion (0. 158 ml) of methanesulphonyl chloride was 
added and the resultant mixture was stirred at ambient temperature for a further 1 8 hours. The 
reaction mixture was washed with water, dried (MgS0 4 ) and evaporated. The residue was 

30 triturated under diethyl ether. The solid so obtained was dried under vacuum at 60°C. There 
was thus obtained the title compound (0.97 g); NMR Spectrum : (DMSOd 6 ) 2.2 (s. 3H). 3.03 
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(s, 3H), 3.2 (t, 4H), 3.74 (t, 4H), 7.17 (m, 1H), 7.23 (d, 1H), 7.4 (m, 5H), 7.59 (m, 1H), 7.7 (d, 
1H), 7.8 (m, 2H), 9.93 (d, 2H), 10.14 (s, 1H); Mass Spectrum: M+H ; 509. 

The N-[2-me%l-5-(3-morpholinobenzamido)phenyl]-3-aminobenzamide used as a 

starting material was prepared as follows :- 
5 3-Nitrobenzoyl chloride (1 .3 1 g) was added to a mixture of N-(3-amino- 

4-methylphenyl)-3-morpholinobenzamide (2 g), triethylamine (1.79 ml) and methylene 
chloride (40 ml) and the resultant mixture was stirred at ambient temperature for 1 8 hours. 
The precipitate was isolated, washed in turn with methylene chloride and diethyl ether and 
dried under vacuum at 60°C. There was thus obtained N-[2-methyl- 
10 5-(3-morpholinobenzamido)phenyl]-3-nitrobenzamide (0.95 g); m.p. 247-248°C; NMR 
Spectrum : (DMSOd 6 ) 2.22 (s, 3H), 3.2 (t, 4H), 3.75 (t, 4H), 7.13 (m, 1H), 7.24 (d, 1H), 7.35 
(m, 2H), 7.44 (d, 1H), 7.59 (m, 1H), 7.84 (m, 2H), 8.43 (m, 2H), 8.79 (d, 1H), 10.13 (s, H), 
10.3 (s, 1H); Mass Spectrum : M-H' 459. 

10% Palladium-on-carbon (0.13 g) was added to a solution of the material so obtained 
1 5 in methanol (150 ml) and the mixture was stirred under an atmosphere of hydrogen. After 
cessation of hydrogen uptake, the catalyst was removed by filtration and the filtrate was 
evaporated. The residue was dried under vacuum at 60°C. There was thus obtained the 
required starting material (0.77 g); m.p. 171-172°C; NMR Spectrum: (DMSOd 6 ) 2.18 (s, 3H), 
3.14 (t, 4H), 3.26 (s, 2H), 3.73 (t, 4H), 6.72 (m,lH), 7.1 1 (m, 4H), 7.19 (d, 1H), 7.35 (m, 2H), 
20 7.43 (d, 1H), 7.56 (m , 1H); 7.76 (d, 1H), 9.63 (s, 1H), 10.1 (s, 1H); Mass Spectrum : 
M+H + 431. 

Example 61 

N-[2-methyl-5-(3-morpholinobenzamido)phenyl]- 
25 3-(N-methylmethanesulphonylamino)benzamide 

Methyl iodide (0.023 ml) was added to a mixture of N-[2-methyl-5-(3- 
morpholinobenzamido)phenyl]-3-methanesulphonylaminobenzamide (0.17 g), caesium 
carbonate (0.121 g) and DMF (10 ml) and the resultant mixture was stirred and heated to 
50°C for 72 hours. The reaction mixture was poured into water (200 ml). The precipitate was 
30 isolated, washed in turn with water and diethyl ether and dried under vacuum at 60°C. There 
was thus obtained the title compound (0.1 g); m.p. 208-209°C; NMR Spectrum: (DMSOd 6 ) 
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2.19 (s, 3H), 3.0 (s, 3H), 3.18 (t, 4H), 3.75 (t, 4H), 7.13 (m, 1H), 7.23 (d, 1H), 7.36 (m, 2H), 
7.45 (d, 1H), 7.59 (m , 3H), 7.81 (d, 1H), 7.91 (d, 1H), 7.99 (d, 1H), 9.98 (s, 1H), 10.12 (s, 
1H); Mass Spectrum : M+H + 523. 

5 Example 62 
N-[2-methyl-5-(3-morphoiinobenzamido)phenyI]- 

3- (N-ethylmethanesulphonyIamino)benzamide 

Using an analogous procedure to that described in Example 61, N-[2-methyl- 
5-(3-morpholinobenzamido)phenyl]-3-methanesulphonylaminobenzamide was reacted with 
10 ethyl iodide to give the title compound in 64% yield; m.p. 192-193°C; NMR Spectrum : 
(DMSOdJ 1.05 (t, 3H), 2.21 (s, 3H), 3.16 (t, 4H), 3.73 (m, 6H), 7.13 (m, 1H), 7.23 (d, 1H), 
7.36 (m, 2H), 7.43 (d, 1H), 7.58 (m , 3H), 7.81 (d, 1H), 7.95 (m , 2H), 7.99 (d, 1H), 10.0 (s, 
1H), 10.12 (s, 1H); Mass Spectrum : M+H + 537. 

15 Example 63 

N-[5-(3-dimethylaminobenzamido)-2-methylphenyl]-3-chloromethylbenzamide 

Triethylamine (1 .55 ml) was added to a stirred mixture of N-(3-amino- 

4- methylphenyl)-3-dimethylaminobenzamide (3.0 g), 3-chloromethylbenzoyl chloride 
(2.76>g) and methylene chloride (50 ml) and the reaction mixture was stirred at ambient 

20 temperature for 16 hours. The mixture was evaporated and the residue was triturated under 
water. The solid so obtained was isolated, washed in turn with a saturated aqueous sodium 
bicarbonate solution, water and isohexane and dried under vacuum at 55°C. There was thus 
obtained the title compound (4.8 g); NMR Spectrum : (DMSOd 6 ) 2.19 (s, 3H), 2.96 (s, 6H), 
4.84 (s, 2H), 6.9 (d, 1H), 7.26 (m, 3H), 7.5-7.7 (m, 3H), 7.8-8.1 (m, 4H), 9.97 (s, 1H), 10.09 

25 (s, 1H); Mass Spectrum : M-H'420. 

Example 64 

N-[5-(3-dimethylaminobenzamido)-2-methylphenyl]-4-chIoromethyIbenzamide 

4-Chloromethylbenzoyl chloride was reacted with N-(3-amino-4-methylphenyl)- 
30 3-dimethylaminobenzamide using an analogous procedure to that described in Example 37 
except that the reaction product was triturated under water rather than under 2N aqueous 
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hydrochloric acid solution. There was thus obtained the title compound; NMR Spectrum: 
(DMSOd,) 2.19 (s, 3H), 2.95 (s, 6H), 4.28 (s, 2H), 6.9 (d, 1H), 7.21 (m, 3H), 7.29 (d, 1H), 
7.58 (d, 3H), 7.8 (s, 1H), 7.96 (d, 2H), 9.9 (s, 1H), 10.08 (s, 1H); Mass Spectrum: M-H" 420. 

5 Example 65 

N-[2-methyI-5-(3-morpholinobenzamido)phenyl]-3-chloromethylbenzamide 

Using an analogous procedure to that described in Example 63, 
3-chloromethylbenzoyl chloride was reacted with N-(3-amino-4-methylphenyl)- 

3- morpholinobenzamide. There was thus obtained the title compound in 98% yield; NMR 
10 Spectrum : (DMSOd 6 ) 2.19 (s, 3H), 3.17 (m, 4H), 3.75 (m, 4H), 4.85 (s, 2H), 7.13 (d, 1H), 

7.22 (d, 1H), 7.34 (m, 2H), 7.44 (s, 1H), 7.54 (m, 2H), 7.65 (d, 1H), 7.79 (s, 1H), 7.95 (d, 1H), 
8.03 (s, 1H), 9.96 (s, 1H), 10.12 (s, 1H); Mass Spectrum : M+H + 464. 

Example 66 

1 5 N-[5-(4-fluoro-3-trifluoromethyIbenzamido)-2-methyIphenyll- 

4- diethylaminomethylbenzamide 

Oxalyl chloride (0.1 ml) was added to a stirred mixture of 4-fluoro- 

3- trifluoromethylbenzoic acid (0.2 g), DMF (3 drops) and methylene chloride (8 ml) and the 
mixture was stirred at ambient temperature for 3 hours. The solvent was evaporated. The 

20 residue was dissolved in pyridine (5 ml) and a solution of N-(5-amino-2-methylphenyl)- 

4- diethylaminomethylbenzamide (0.2 g) in methylene chloride (4 ml) was added. The 
resultant mixture was stirred at ambient temperature for 3 days. The mixture was evaporated 
and the residue was triturated under water. The resultant solid was washed with a saturated 
aqueous solution of sodium bicarbonate and dried under vacuum at 55°C to give the title 

25 compound (0.3 g^i NMR Spectrum : (DMSOd 6 ) 1.23 (broad s, 6H), 2.21 (s, 3H), 3.03 (broad s T 
4H), 3.3 (m, 2H), 7.26 (d, 1H), 7.58 (d, 1H), 7.7 (m, 3H), 7.82 (s 5 1H), 8.04 (d, 2H). 8.35 (d, 
2H), 9.96 (s, 1H), 10.48 (s, 1H); Mass Spectrum : M+H + 502. 



30 
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Example 67 

N-[5-(3-fluoro-5-morpholinobenzamido)-2-methylphenyl]- 
4-diethyIaminomethylbenzamide 

A mixture of N-[5-(3,5-difluorobenzamido)-2-methylphenyl]- 
5 4-diethylaminomethylbenzamide (0.069 g) and morpholine (3 ml) was stirred and heated to 
100°C for 6 days. The mixture was cooled to ambient temperature and poured into water. 
The resultant solid was isolated, washed in turn with water and diethyl ether and dried under 
vacuum at 40°C. There was thus obtained the title compound (0.033 g); NMR Spectrum : 
(DMSOd 6 ) 0.98 (t, 6H), 2.2 (s, 3H), 2.46-2.49 (m, 4H), 3.20-3.24 (m, 4H), 3.58 (s, 2H), 3.72- 
10 3.75 (m, 4H), 6.95 (d, IH), 7.14 (d, 1H), 7.21 (d, 1H), 7.3 (s, 1H), 7.45 (s, 2H), 7.58 (d, IH), 
7.78 (s, IH), 7.91 (d, 2H), 9.82 (s, IH), 10.15 (s, IH): Mass Spectrum : M+H + 519. 

The N-[5-(3,5-difluorobenzamido)-2-methylphenyl]-4-diethylaminomethylbenzamide 
used as a starting material was obtained as follows :- 

3,5-Difluorobenzoyl chloride (0.088 g) was added to a stirred mixture of 
15 N-(5-amino-2-methylphenyl)-4-diethylaminomethylbenzamide (0.14 g), triethylamine 

(0.12 g) and methylene chloride (5 ml) and the mixture was stirred at ambient temperature for 
16 hours. The mixture was washed with a saturated aqueous sodium bicarbonate solution. 
The organic phase was evaporated and the residue was triturated under a mixture of ethyl 
acetate and diethyl ether. There was thus obtained the required starting material (0.1 15 g); 
20 NMR Spectrum: (DMSOd 6 ) 0.98 (t, 6H), 2.2 (s, 3H), 2.43-2.49 (m, 4H), 3.59 (s, 2H) ? 7.24 (d r 
IH), 7.43-58 (m, 4H), 7.68 (d, 2H), 7.81 (s, IH), 7.92 (d, 2H), 9.83 (s, IH), 10.44 (s, IH); 
Mass Spectrum : M+FT452. 

Example 68 

25 N-[5-(3-fluoro-5-pyrrolidin-l -ylbenzamido)-2-methylpheny 1J- 
4-diethylaminomethylbenzamide 

Using an analogous procedure to that described in Example 67 except that the reaction 
mixture was heated to 100°C for 16 hours rather than for 6 days, 

N-[5-(3,5-difluorobenzamido)-2-methylphenyl]-4-diethylaminomethylbenzamide was reacted 
30 with pyrrolidine. There was thus obtained the title compound in 81% yield; NMR Spectrum : 
(DMSOd 6 ) 0.98 (t, 6H), 1.95-2.0 (m, 4H), 2.2 (s, 3H), 2.4-2.5 (m, 4H) ? 3.3 (m, 4H) f 3.6 (s, 
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2H), 6.4-6.5 (m, 1H), 6.85-6.95 (m, 2H), 7.2 (d, 2H), 7.45 (d, 2H), 7.58 (m, 1H), 7.8 (m, 1H), 
7.95 (d, 2H), 9.8 (s, 1H), 10.1 (broad s, 1H); Mass Spectrum : M+H + 503. 

Example 69 

5 N- [5-(341uoro-5-piperidinobenzamido)-2-methy lpheny 1] - 
4-diethylaminomethylbenzamide 

Using an analogous procedure to that described in Example 67 except that the reaction 
mixture was heated to 100°C for 16 hours rather than for 6 days, 

N-[5-(3,5-difluorobenzamido)-2-methylphenyl]-4-diethylaminomethylben2amide was reacted 
10 with piperidine. There was thus obtained the title compound in 83% yield; NMR Spectrum : 
(DMSOd 6 ) 0.98 (t, 6H), 1.3-1.7 (m, 8H), 2.2 (s, 3H), 2.4-2.5 (m, 2H), 3.2-3.4 (m, 4H), 6.85- 
6.95 (m, 1H), 7.0-7.1 (m, 1H), 7.2-7.3 (m, 2H), 7.45 (d, 2H), 7.5-7.6 (m, 1H), 7.8 (m, 1H), 7.9 
(d, 2H), 9.8 (s, 1H), 10.13 (broad s, 1H); Mass Spectrum : M+H + 517. 

15 Example 70 

N-[2-methyl-5-(5-morpholino-2-nitrobenzamido)phenyl]- 
4-diethyIaminomethylbenzamide 

Using an analogous procedure to that described in Example 67 except that the reaction 
mixture was heated to 105°C for 1 6 hours rather than to 1 00°C for 6 days, 
20 N-[5-(5-chloro-2-nitrobenzamido)-2-methylphenyl]-4-diethylaminomethylbenzamide was 
reacted with morpholine. The solid so obtained was dissolved in methylene chloride and the 
solution was washed with a saturated aqueous sodium bicarbonate solution. The organic 
solution was dried (MgS0 4 ) and evaporated. There was thus obtained the title compound in 
64% yield; NMR Spectrum : (DMSOd 6 ) 0.98 (t, 6H), 2.2 (s, 3H), 2.4-2.6 (m, 4H), 3.4-3.5 (m, 
25 4H) 5 3.6 (s, 2H), 3.7-3.8 (m, 4H), 7.0-7.1 (m, 2H), 7.2 (m, 1H), 7.4-7.5 (m, 2H), 7.7 (m, 1H), 
7.9 (d, 2H), 8.05 (d, 1H), 9.85 (s, 1H), 10.38 (broad s, 1H); Mass Spectrum : M+H + 546. 

TheN-[5-(5-chloro-2-nitrobenzamido)-2-methylphenyl]- 
4-diethylaminomethylbenzamide used as a starting material was obtained as follows :- 

Using an analogous procedure to that described in the portion of Example 67 which is 
30 concerned with the preparation of starting materials, 5-chloro-2-nitrobenzoyl chloride 
(obtained by the reaction of 5-chloro-2-nitrobenzoic acid and oxalyl chloride) was reacted 
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with N-(5-amino-2-methylphenyl)-4-diethylaminomethylben2amide to give the required 
starting material in 69% yield; Mass Spectrum : M+H + 495. - 

Example 71 

5 N-[5-(2-amino-3-morpholinobenzaraido)-2-methyIphenyl]- 
4-diethylaminomethyIbenzamide 

A mixture of N-[2-methyl-5-(3-morpholino-2-nitrobenzamido)phenyl]- 
4-diethylaminomethylbenzamide (1.21 g), iron powder (1.24 g), glacial acetic acid (0.44 ml), 
water (2.2 ml) and ethanol (22.2 ml) was stirred and heated to 95°C for 9 hours. The resultant 

1 0 mixture was cooled to ambient temperature and basified to pH9 by the addition of a saturated 
aqueous sodium bicarbonate sokution. The mixture was filtered and the filtrate was 
evaporated. The residue was partitioned between ethyl acetate and a saturated aqueous 
sodium bicarbonate solution. The organic phase was dried (MgS0 4 )and evaporated. There 
was thus obtained the title compound as a solid (0.826 g); Mass Spectrum : M+H + 516. 

1 5 The N-[2-methyl-5-(3-morpholino-2-nitrobenzamido)phenyl]- 

4-diethylaminomethylbenzamide used as a starting material was obtained as follows :- 

Using an analogous procedure to that described in the portion of Example 67 which is 
concerned with the preparation of starting materials, 3-chloro-2-nitrobenzoyl chloride 
(obtained by the reaction of 3-chloro-2-nitrobenzoic acid and oxalyl chloride) was reacted 

20 withN-(5-amino-2-methylphenyl)-4-diethylaminomethylbenzamide. There was thus obtained 
N-[5-(3-chloro-2-nitrobenzamido)-2-methylphenyl]-4-diethylaminomethylbenzamidein55% 
yield; NMR Spectrum: (DMSOd 6 ) 0.98 (t, 6H), 2.2 (s, 3H), 2.4-2.5 (m, 4H), 3.6 (s. 2H), 7.2- 
7.25 (m, 1H), 7.4-7.45 (m, 3H), 7.7-7.8 (m, 2H), 7.9-8.0 (m, 4H), 9.8 (s, 1H); Mass Spectrum : 
M+FT495. 

25 Using an analogous procedure to that described in Example 67 except that the reaction 

mixture was heated to 100°C for 16 hours rather than for 6 days, N-[5-(3-chloro- 
2-nitroben2amido)-2-methylphenyl]-4-diethylaminomethylbenzamide was reacted with 
morpholine. The solid so obtained was dissolved in methylene chloride and the solution was 
washed with a saturated aqueous sodium bicarbonate solution. The organic solution was dried 

30 (MgS0 4 ) and evaporated. There was thus obtained N-[2-methyl-5-(3-morpholino- 

2-nitrobenzamido)phenyl]-4-diethylaminomethylbenzamide in 73% yield; NMR Spectrum : 
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(DMSOd 6 ) 0.98 (t, 6H), 2.2 (s, 3H), 2.4-2.5 (m, 4H), 2.9-2.95 (m, 4H), 3.6 (s, 2H), 3.6-3.7 (m, 
4H), 7.2-7.25 (m, 1H), 7.4-7.45 (m, 3H), 7.5-7.6 (m, 1H), 7.6-7.7 (m, 2H), 7.75 (m, 1H), 7.9- 
7.95 (d, 2H), 9.8 (s, 1H), 10.62 (broad s,lH); Mass Spectrum : M+H* 546. 

5 Example 72 
N-[5-(5-cyclohexylvaIeramido)-2-methylphe^ 

Using an analogous procedure to that described in Example 22 except that the step of 
washing the reaction mixture with a 1M aqueous citric acid solution was omitted, 
N-(5-amino-2-methylphenyl)-4-diethylaminomethylbenzamide was reacted with 
10 5-cyclohexylvaleryl chloride (obtained by the reaction of 5-cyclohexylvaleric acid and oxalyl 
chloride using a conventional procedure) to give the title compound; Mass Spectrum : 
M+H* 478. 

Example 73 

15 N-(2-methyI-5-(3-morpholinobenzamido)phenyl]-3-(N-methylhomopiperidm- 

4- yloxy)benzamide 

As described hereinbefore in Example 7, 2-(2-chloroethyl)-N-methylpyrrolidine was 
reacted with N-[2-methyl-5-(3-morpholinobenzamido)phenyl]-3-hydroxybenzamide and the 
reaction product was purified by column chromatography on silica using a 9:1 mixture of 
20 methylene chloride and methanol as eluent. There was thus obtained N-[2-methyl- 

5- (3-morpholinobenzamido)phenyl]-3-[2-(N-methylpyrrolidin-2-yl)ethoxy]benzamide 
(Example 7, Compound No. 32). On further elution an isomeric by-product was obtained. 
There was thus obtained the title compound NMR Spectrum : (DMSOd 6 ) 1 .6 (m, 1H), 1 .79 (m, 
3H), 2.04 (m, 2H), 2.17 (s, 3H), 2.24 (s, 3H), 2.52 (m, 4H), 3.18 (t, 4H), 3.76 (t, 4H) ? 4.66 (m. 

25 1H), 7.1 (m, 2H), 7.21 (d, 1H), 7.4 (m, 4H), 7.5 (d, 1H), 7.56 (m, 1H), 7.78 (d, 1H). 9.83 (s 
1H), 10.11 (s, 1H): Mass Spectrum : M+H + 543. 

Example 74 

N-{5-[3-fluoro-5-(3-pyrrolin-l-yl)benzamidoJ-2-methylphenyl}- 
30 4-diethylaminomethylbenzamide 

Using an analogous procedure to that described in Example 67 except that the reaction 
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mixture was heated to 1 00°C for 1 6 hours rather than for 6 days, 

N-[5-(3,5^ifluorobenzamido)-2-me%lphenyl]-4-diethylaminomethylbenzamide was reacted 
with 3-pyrroline. There was thus obtained the title compound in 58% yield; NMR Spectrum : 
(DMSOd 6 ) 1.0 (t, 6H), 2.2 (s, 3H), 2.5 (m, 4H), 3.6 (s, 2H), 4.15 (s, 4H), 6.05 (m, 1H), 6.45- 
5 6.55 (m, 1H), 6.9 (s, 1H), 6.97 (m, 1H), 7.22 (m, 1H), 7.45 (d, 2H), 7.57 (m, 1H), 7.8 (m, 1H), 
7.95 (d, 2H), 9.8 (s, 1H), 10.12 (broad s, 1H); Mass Spectrum : M+H + 501. 

Example 75 

N-[2-methyl-5-(3-morpholinobenzamido)phenylJ-3-tetrahydrofuran-3-yloxybenzaniide 

1 0 1 -(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0. 1 65 g) was added 

to a stirred mixture of 3-(tetrahydrofuran-3-yloxy)benzoic acid (0.15 g), 
1-hydroxybenzotriazole (0.146 g) and DMF (5 ml) which had been cooled to 0°C. The 
reaction mixture was stirred at 0°C for 5 minutes and a solution of N-(3-amino- 
4-methylphenyl)-3-morpholinobenzamide (0.224 g) in DMF (1 ml) was added. The reaction 

15 mixture was allowed to come to ambient temperature and was stirred for 16 hours. The 
reaction mixture was poured into water and the resultant solid was isolated and purified by 
column chromatography on silica using a 99: 1 mixture of methylene chloride and methanol as 
eluent. There was thus obtained the title compound (o.228 g); NMR Spectrum : (DMSOd 6 ) 
1.99s(m, 1H), 2.18 (s, 3H), 2.25 (m, 1H), 3.17 (t, 4H), 3.72 (t, 4H), 3.88 (m, 4H), 5.13 (m, 

20 1H), 7.1 1 (m, 2H), 7.21 (d, 1H), 7.39 (m, 5H), 7.56 (m, 2H), 7.79 (m, 2H), 9.83 (s, 1H), 10.1 1 
(s, 1H); Mass Spectrum : M+H + 502. 

The 3-(tetrahydrofiiran-3-yloxy)benzoic acid used as a starting material was obtained 
as follows :- 

Diethyl azodicarboxylate (2.09 g) was added to a stirred mixture of ethyl 
25 3-hydroxybenzoate (1.662 g), 3 -hydroxy tetrahydroftiran (0.881 g), triphenylphosphine 
(3.41 g) and THF (40 ml) which had been cooled to 0°C. The resultant mixture was allowed 
to warm to ambient temperature and was stirred for 18 hours. The mixture was evaporated 
and the residue was triturated under a 9: 1 mixture of hexane and ethyl acetate. The solid 
triphenylphosphine oxide so formed was filtered off. The filtrate was evaporated and the 
30 residue was purified by column chromatography on silica using a 99: 1 mixture of methylene 
chloride and methanol as eluent. There was thus obtained ethyl 3-(tetrahydrofuran- 
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3- yloxy)benzoate (1 .56 g); NMR Spectrum : (DMSOd 6 ) 1.27 (t, 3H), 1.93 (m, 1H), 2.22 (m, 
1H), 3.82 (m, 4H), 4.27 (m, 2H), 5.08 (m, 1H), 7.19 (m, 1H), 7.42 (m, 2H), 7.52 (d, 1H). 

Sodium hydroxide solution (IN; 10.22 ml) was added to a solution in ethanol (20 ml) 
of the ester so obtained and the mixture was stirred at ambient temperature for 48 hours. The 
5 mixture was evaporated and the residue was partitioned between ethyl acetate and a IN 
aqueous hydrochloric acid solution. The organic phase was washed with water, dried 
(MgS0 4 ) and evaporated to give the required starting material as a solid (0.3 g) NMR 
Spectrum : (DMSOd 6 ) 1.9 (m, 1H), 2.2 (m, 1H), 3.8 (m, 4H), 5.03 (m, 1H), 7.07 (m, 1H), 7.36 
(t, 1H), 7.41 (s, 1H), 7.52 (d, 1H). 

10 

Example 76 

N-[2-methyI-5-(3-mon>holino-5-trffi^ 

4- yloxybenzamide 

Using an analogous procedure to that described in the first paragraph of Example 50, 
15 3-( 1 -tert-butoxvcarbony lpiperidin-4-yloxy )benzoic acid was reacted with 

N-(3-amino-4-methylphenyl)-3-morpholino-5-trifluoromethylbenzamide to give 
N-[2-methyl-5-(3-morpholino-5-trifluoromethylbenzamido)phenyl]- 
3 -( 1 -tert-butoxvcarbony lpiperidin-4-yloxy )benzamide in 77% yield; NMR Spectrum : 
(DMSOd 6 ) 1.37 (s, 9H), 1.55 (m, 2H), 1.95 (m, 2H), 2.19 (s, 3H), 3.2 (m, 2H), 3.25 (t, 4H), 
20 3.63 (m, 2H), 3.77 (t, 4H), 4.63 (m, 1H), 7.18 (m, 1H), 7.22 (d, 1H), 7.37 (s, 1H), 7.41 (t, 1H), 
7.5 (s, 2H), 7.57 (m, 1H), 7.62 (s, 1H), 7.7 (s, 1H), 7.78 (d, 1H), 9.83 (s, 1H), 10.31 (s, 1H); 
Mass Spectrum : M+H* 683. 

The product so obtained was treated with trifluoroacetic acid using an analogous 
procedure to that described in the second paragraph of Example 50. There was thus obtained 
25 the title compound in 62% yield; NMR Spectrum : (DMSOd 6 ) 1.38 (m, 2H), 1.85 (m, 2H), 
2.16 (s, 3H), 2.45 (m, 2H), 2.88 (m, 2H), 3.22 (t, 4H), 3.7 (t, 4H), 4.4 (s, 1H), 7.05 (d, 1H), 
7.12 (d, 1H), 7.26 (s, 1H), 7.31 (t, 1H), 7.47 (m, 3H), 7.6 (s, 1H), 7.7 (d, 2H), 10.15 (m, 2H); 
Mass Spectrum : M+H + 583. 

The N-(3-amino-4-methylphenyl)-3-morpholino-5-trifluoromethylbenzamide used as a 
30 starting material was obtained as follows > 

Ethyl 3-morpholino-5-trifluoromethylbenzoate was prepared from ethyl 3-fluoro- 
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5-trifluoromethylbenzoate by the method described by Brown et al. y Tetrahedron Lett . 1999, 
40, 1219. The material so obtained compound gave the following data :- NMR Spectrum : 
(CDClj) 1.36 (t, 3H), 3.19 (t, 4H), 3.81 (t, 4H), 4.34 (m, 2H), 7.22 (d, 1H), 7.72 (d, 1H), 7.76 
(s,lH). 

5 A mixture of ethyl 3-morpholino-5-trifluoromethylbenzoate (0.67 g), IN aqueous 

sodium hydroxide solution (3.3 ml) and ethanol (6 ml) was stirred and heated to reflux for 
15 minutes and then left to stand for 16 hours. The ethanol was evaporated and the residue 
was dissolved in water (6 ml). Hydrochloric acid (1 M, 3.3 ml) was added and the resultant 
solid was isolated, washed with water and dried. There was thus obtained 3-morphoIino- 

10 5-trifluoromethyIbenzoic acid as a solid (0.464 g); NMR Spectrum : (DMSOd 6 ) 3.25 (t, 4H), 
3.73 (t, 4H), 7.4 (s, 1H), 7.53 (s, 1H), 7.65 (s, 1H), 13.3 (s, 1H). 

A solution of 3-morpholino-5-trifluoromethylbenzoyl chloride (1 1.43 g; obtained by 
the reaction of the benzoic acid with oxalyl chloride using a conventional procedure) in 
methylene chloride (200 ml) was added to a stirred mixture of 4-methyl-3-nitroaniline 

15 (5.47 g), triethylamine (10 ml) and methylene chloride (200 ml). The resultant mixture was 
stirred at ambient temperature for 1 8 hours. The reaction mixture was washed with water and 
with a saturated aqueous sodium bicarbonate solution, dried (MgS0 4 ) and evaporated. The 
resultant solid was stirred with diethyl ether (300 ml) for 16 hours. The resultant solid was 
collected, washed with diethyl ether and dried. There was thus obtained N-(4-methyl- 

20 3-nitrophenyl)-3-morpholino-5-fluorobenzamide as a solid (10.4 g); NMR Spectrum : (CDC1,) 
2.58 (s, 3H), 3.22 (t, 4H), 3.83 (t, 4H), 7.21 (s, 2H), 7.32 (d, 1H), 7.41 (s, 1H), 7.58 (s, 
1H),7.82 (m, 1H), 8.02 (s, 1H), 8.23 (d, 1H). 

The compound so obtained was dissolved in ethyl acetate (500 ml) and hydrogenated 
over 10% palladium-on-carbon catalyst (1.1 g) under 3 atmospheres pressure of hydrogen 

25 until the uptake of hydrogen ceased. The catalyst was removed by filtration and the filtrate 
was evaporated. The residue was triturated under ethyl acetate to give the required starting 
material (8.1 g); NMR Spectrum: (CDC1 3 ) 2.01 (s, 3H), 3.23 (t, 4H), 3.75 (t, 4H), 4.81 (s, 2H), 
6.77 (m, 1H), 6.83 (d, 1H), 7.02 (d, 1H), 7.25 (s, 1H), 7.58 (s, 1H), 7.63 (s, 1H), 9.9 (s, 1H). 
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Example 77 

Pharmaceutical compositions 

The following illustrate representative pharmaceutical dosage forms of the invention 
as defined herein (the active ingredient being termed "Compound X"), for therapeutic or 
5 prophylactic use in humans: 

(a) Tablet I mg/tablet 

Compound X : • 100 

Lactose Ph.Eur * 182/75 

10 Croscarmellose sodium l2 -° 

Maize starch paste (5% w/v paste) 2.25 

Magnesium stearate 3 -° 



15 (b) Tablet II mg/tablet 

Compound X 50 

Lactose Ph.Eur - 223/75 

Croscarmellose sodium 6.0 

Maize starch 15 *° 

20 Polyvinylpyrrolidone (5% w/v paste) 2.25 

Magnesium stearate 3 0 



(c) 



Tablet III mg/tablet 

Compound X 10 

25 Lactose Ph.Eur 93 25 

Croscarmellose sodium 4 -° 

Maize starch paste (5% w/v paste) 0.75 

Magnesium stearate 1 *° 
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(d) Capsule mg/capsule 

Compound X \ 10 

Lactose Ph. Eur 488.5 

Magnesium 15 

5 

(e) Injection I (50mg/ml) 
Compound X 5 0% w/v 

1 M Sodium hydroxide solution. 15.0% v/v 

0. 1 M Hydrochloric acid (to adjust pH to 7.6) k 

1 0 Polyethylene glycol 400 4.5<>/ 0 w / v 

Water for injection to 100% 

(f) Injection II (lOmg/ml) 
Compound X 1.0% w/v 

1 5 Sodium phosphate BP 2.6% w/v 

0. 1 M Sodium hydroxide solution 15 .0% v/v 

Water for injection to 100% 

(g) Injection III (lmg/ml, buffered to pH6) 
20 Compound X 0.1% w/v 

Sodium phosphate BP 2.26% w/v 

Citric acid 0.38% w/v 

Polyethylene glycol 400 2.5% w/v 

Water for injection to 100% 

25 

(h) Aerosol I mg/ml 

Compound X \qq 

Sorbitan trioleate 135 

Trichlorofluoromethane 9 1 0.0 

30 Dichlorodifluoromethane 490.0 
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(i) Aerosol II m 8 /ml 

Compound X °- 2 

Sorbitan trioleate °- 27 

Trichlorofluoromethane 70 -0 

5 Dichlorodifluoromethane 2800 

Dichlorotetrafluoroethane 1 094.0 

(j) Aerosol III m 8 /ml 

Compound X 2 ^ 

10 Sorbitan trioleate 3.38 

Trichlorofluoromethane 67 - 5 

Dichlorodifluoromethane 1 086.0 

Dichlorotetrafluoroethane 191.6 

15 (k) Aerosol IV m 8 /ml 

Compound X 2 ^ 

Soya lecithin 2,7 

Trichlorofluoromethane 675 

Dichlorodifluoromethane 1 086.0 

20 Dichlorotetrafluoroethane 191.6 

(1) Ointment ml 

Compound X 40 m S 

Ethanol 300 ^ 

25 Water 300 ^ 

1 -Dodecylazacycloheptan-2-one 50 \i\ 

Propylene glycol t0 1 ml 

Note 

30 The above formulations may be obtained by conventional procedures well known in 

the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means, for 
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example to provide a coating of cellulose acetate phthalate. The aerosol formulations (h)-(k) 
may be used in conjunction with standard, metered dose aerosol dispensers, and the 
suspending agents sorbitan trioleate and soya lecithin may be replaced by an alternative 
suspending agent such as sorbitan monooleate, sorbitan sesquioleate, polysorbate 80, 
5 polyglycerol oleate or oleic acid. 
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1 . A compound of the Formula I 
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Formula I 



wherein R 3 is (l-6C)alkyl or halogeno; 

R 1 is selected from the substituents defined in paragraphs (A) and (B) hereinafter:- 

(A) hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitro, amino, carboxy, 
carbamoyl, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, (l-6C)alkylthio, 

10 (l-6G)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
(l-6C)alkoxycarbonyl,N-(l-6C)allcylcarbamoyl,N,N-di-[(l-6C)alkyl]carbamoyl, 
(l-6C)alkanoyl, cyano-(l-6C)alkyl, hydroxy-(l-6C)alkyl, amino-(l-6C)alkyl, 
(l-6C)alkanoyloxy, (l-6C)alkanoylamino, (l-6C)alkoxycarbonylamino, 
N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, aryl, aryl-(l-6C)alkyl, 

15 aryl-(l-6C)alkoxy, arylthio, arylsulphinyl, arylsulphonyl, heteroaryl, heteroaryl-(l-6C)alkyl, 
heterocyclyl and heterocyclyl-(l-6C)alkyl; and 

(B) (l-3C)alkylenedioxy, halogeno-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
carboxy-(l-6C)alkyl,(l-6C)alkoxycarbonyl-(l-6C)alkyl,carbamoyl-(l-6C)alkyl, 
N-(l -6C)alkylcarbamoyl-( 1 -6C)alkyl, N,N-di-[( 1 -6C)alkyl]carbamoyl-( 1 -6C)alkyl, 

20 (l-6C)alkylamino-(l-6C)alkyl, di-[(l-6C)alkyl]amino-(l-6C)alkyl, hydroxy-(2-6C)alkoxy- 
( 1 -6C)alkyl, (1 -6C)alkoxy-(2-6C)alkoxy-(l -6C)alkyl, hydroxy-(2-6C)alkylamino-(l -6C)alkyl, 
(l-6C)alkoxy-(2-6C)alkylamino-(l-6C)alkyl,amino-(2-6C)alkylamino-(l-6C)alkyl, 
(1 -6C)alkylamino-(2-6C)alkylamino-( 1 -6C)alkyl, di-[( 1 -6C)alkyl]amino-(2-6C)alkylamino- 
(l-6C)alkyl,(l-6C)alkylthio-(l-6C)alkyl,hydroxy-(2-6C)alkylthio-(l-6C)alkyl, 

25 (1 -6C)alkoxy-(2-6C)alkylthio-( 1 -6C)alkyl, hydroxy-N-( 1 -6C)alky l-(2-6C)alkylamino- 
(l-6C)alkyl,(l-6C)alkoxy-N-(l-6C)alkyl-(2-6C)alkylamino-(l-6C)alkyl, 
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amino-N-(l -6C)alkyl-(2-6C)alkyIamino-(l -6C)alkyl, (1 -6C)alkylamino-N-(l-6C)alkyI- 
(2-6C)alkylamino-(l-6C)alkyf, di-[(l-6C)alkyl]amino-N-(l-6C)alkyl-(2-6C)alkylamino- 
(l-6C)alkyl, trifluoromethoxy, halogeno-(2-6C)alkoxy, hydroxy-(2-6C)alkoxy, 
(1 -6C)alkoxy-(2-6C)alkoxy, cyano-(l-6C)alkoxy, carboxy-(l-6C)alkoxy, 
5 (l-6C)alkoxycarbonyl-(l-6C)alkoxy, carbamoyl-(l-6C)alkoxy, N-(l-6C)alkylcarbamoyl- 
(l^Qalkoxy.liN-di-Kl-eQalkyllcarbamoylKl-eQalkoxy, amino-(2-6C)alkoxy, 
(1 -6C)alkylamino-(2-6C)alkoxy, di-[(l-6C)alkyl]amino-(2-6C)alkoxy, 
halogeno-(2-6C)alkylamino, hydroxy-(2-6C)alkylamino, (1 -6C)alkoxy-(2-6C)alkylamino, 
cyano-(l-6C)alkylamino, carboxy-(l-6C)alkylamino, (l-6C)alkoxycarbonyl- 

10(1 -6C)alkylamino, carbaraoyl-( 1 -6C)alkylamino, N-(l -6C)alkylcarbamoyl-( 1 -6C)alkyIamino, 
H,N-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkylamino, amino-(2-6C)alkylamino, 
( 1 -6C)alkylamino-(2-6C)alkylamino, di-[( 1 -6C)alkyl]amino-(2-6C)alkylamino, 
N-( 1 -6C)alky l-halogeno-( 1 -6C)alkylamino, N-( 1 -6C)alkyl-hydroxy-(2-6C)alkylamino, 
NKl-6C)alkylKl-6C)alkoxyK2-6C)alkylamino,N-(l-6C)alkyl-cyano-(l-6C)alkylamino, 

15 N<l-6C)alkyl-wrboxy<l-6C)alkylamino ) N<l-6C)alkyl-(l-6C)alkoxycarbony 
(l-6C)alkylamino, N-(l-6C)alkyl-carbamoyl-(l-6C)alkylamino, N-(l-6C)alkyl- 
N-( 1 -6C)alkylcarbamoyl-(l -6C)alkylamino, N-( 1 -6C)alkyl-N,N-di-[( 1 -6C)alkyl]carbamoy 1- 
(l-6C)alkylamino,NKl-6C)alkyl-amino<2-6C)alkylamino,N-(l-6C)alkyl-(l-6 
(2-6C)alkylamino, N-( 1 -6C)alkyl-di-[(l -6C)alkyl]amino-(2-6C)alkylamino, 

20 (l-6C)alkanesulphonylamino, N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, halogeno- 
(2-6C)alkanoylamino, hydroxy-(2-6C)alkanoylamino, ( 1 -6C)alkoxy-(2-6C)alkanoylamino, 
cyano-(2-6C)alkanoylamino, carboxy-(2-6C)alkanoylamino, ( 1 -6C)alkoxycarbonyl- 
(2-6C)alkanoylamino, carbamoyl-(2-6C)alkanoylamino, N-(l -6C)alkylcarbamoyl- 
(2-6C)alkanoy lamino, N,N-di-[( 1 -6C)aIkyl]carbamoyl-(2-6C)alkanoylamino, 

25 amino-(2-6C)alkanoylamino, (l-6C)alkylamino-(2-6C)alkanoylamino, di-[(l-6C)alkyl]amino- 
(2-6C)alkanoylamino, aryloxy, arylamino, aryl-(l-6C)alkylamino, N-(l-6C)alkyl- 
aryl-(l-6C)alkylamino, aroylamino, arylsulphonylamino, N-arylsulphamoyl, 
aryl-(2-6C)alkanoylamino, aryl-( 1 -6C)alkoxy-( 1 -6C)alkyl, aryl-( 1 -6C)alkylamino- 
(l-6C)alkyl, N-(l-6C)alkyl-aryl-(l-6C)alkylamino-(l-6C)alkyl, heteroaryloxy, heteroaryl- 

30 (l-6C)alkoxy, heteroarylamino, heteroaryl-(l-6C)alkylamino, N-(l-6C)alkyl-heteroaryl- 
( 1 -6C)alkylamino, heteroary lcarbony lamino, heteroarylsulphonylamino, 
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N-heteroarylsulphamoyl, heteroaryl-(2-6C)alkanoylamino ? heteroaryl-(l -6C)alkoxy- 
(l-6C)alkyl, heteroaryl-(l-6C)alkylamino-(l-6C)alkyl, N-(l-6C)alkyI-heteroaryl- 
(1 -6C)alkylamino-(l -6C)alkyl, heterocyclyloxy, heterocyclyI-(l -6C)alkoxy, 
heterocyclylamino, heterocyclyl-(l-6C)alkylamino, N-(l-6C)alkyl-heterocyclyl- 
5 (l-6C)alkylamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino, 
N-heterocyclylsulphamoyl, heterocyclyl-(2-6C)alkanoylamino, heterocyclyl-(l-6C)alkoxy- 
(l-6C)alkyl, heterocyclyl-(l-6C)alkylamino-(l-6C)alkyl and 
N-(l-6C)alkyl-heterocyclyl-(l-6C)alkylamino-(l-6C)alkyl; 

and wherein any aryl, heteroaryl or heterocyclyl group in a R 1 substituent may optionally bear 
10 1 or 2 substituents selected from halogeno, (l-6C)alkyl and (l-6C)alkoxy; 

and wherein any of the substituents defined in paragraph (B) hereinbefore which comprise a 
CH 2 group which is attached to 2 carbon atoms or a CH 3 group which is attached to a carbon 
atom may optionally bear on each said CH 2 or CH 3 group a substituent selected from hydroxy, 
amino, (l-6C)alkoxy, (l-6C)alkylamino and di-[(l-6C)alkyl]amino; 
15 m is 1,2 or 3; 

R 2 is hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitro, amino, carboxy, 
(l-6C)aikyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, (l-6C)alkylamino or 
di-[(l-6C)alkyl]amino; 
p is 0, 1 or 2; 

20 qisO, 1,2, 3 or 4; and 

R 4 is aryl or cycloalkyl wherein R 4 is substituted with 1, 2 or 3 substituents selected from 
paragraphs (C) and (D) hereinafter: 

(C) hydrogen, hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitro, amino, 
carboxy, carbamoyl, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, 

25 (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
M,N-di-[(l-6C)alkyl]carbamoyl, (l-6C)alkanoyl, cyano-(l-6C)alkyl, hydroxy-(l-6C)alkyl, 
amino-(l-6C)alkyl, (l-6C)alkanoyloxy, (l-6C)alkanoylamino, (l-6C)alkoxycarbonylamino, 
N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, aryl, aryl-(l-6C)alkyl, 

30 aryl-(l-6C)alkoxy, arylthio, arylsulphinyl, arylsulphonyl, heteroaryl, heteroaryl-(l-6C)alkyl, 
heterocyclyl and heterocyclyl-(l-6C)alkyl; and 
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(D) (l-3C)alkylenedioxy,halogeno-(l-6C)alkyl,(l-6C)alkoxy-(l-6C)alkyl, 
carboxy-(l-6C)alkyl, (l-6C)alkoxycarbonyl-(l-6C)alkyl, carbamoyl-(l-6C)alkyl, 
N-( 1 -6C)alkylcarbamoyl-( 1 -6C)alkyl, N,N-di-[( 1 -6C)alkyl]carbamoyl-( 1 -6C)alkyl, 
(l-6G)alkylamino-(l-6C)alkyl, di-[(l -6C)alkyI]amino-(l-6C)alkyl, hydroxy-(2-6C)alkoxy- 
5 (l-6C)alkyl, (l-6C)alkoxy-(2-6C)alkoxy-(l-6C)alkyl, hydroxy-(2-6C)alkylamino-(l-6C)alkyl, 
(1 -6C)alkoxy-(2-6C)alkylatnino-(l -6C)alkyl, amino-(2-6C)alkylamino-(l -6C)alkyl, 
(l-6C)alkylamino-(2-6C)alkylamino-(l^ 

(l-6C)alkyl, (1 -6C)alkylthio-( l-6C)alkyl, hydroxy-(2-6C)alkylthio-(l-6C)alkyl, 
(l-6C)alkoxy-(2-6C)alkylthio-(l-6C)alkyl, hydroxy-N-(l-6C)alkyl-(2-6C)alkylamino- 

10 (l-6C)alkyl, (l-6C)alkoxy-N-(l-6C)alkyl-(2-6C)alkylamino-(l-6C)alkyl, 

amino-N-( 1 -6C)alkyl-(2-6C)alkylamino-( 1 -6C)alkyl, ( 1 -6C)alkylamino-N-( 1 -6C)alkyl- 
(2-6C)alkylamino-(l-6C)alkyl, di-[(I-6C)alkyl]amino-N-(l-6C)alkyl-(2-6C)alkylamino- 
,(l-6C)alkyl, trifluoromethoxy, halogeno-(2-6C)alkoxy, hydroxy-(2-6C)aIkoxy, (l-6C)alkoxy- 
(2-6C)alkoxy, cyano-(l-6C)alkoxy, carboxy-(l-6C)alkoxy, (l-6C)alkoxycarbonyl- 

15(1 -6C)alkoxy, carbamoyl-( 1 -6C)alkoxy , N-( 1 -6C)alkylcarbamoyl-( 1 -6C)alkoxy, 
N,N-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkoxy, amino-(2-6C)alkoxy, 
(1 -6C)alkylamino-(2-6C)alkoxy, di-[(l -6C)alkyI]amino-(2-6C)alkoxy, halogeno- 
(2-6C)alkylamino, hydroxy-(2-6C)alkylamino, (l-6C)alkoxy-(2-6G)alkylamino, cyano- 
( 1 -6C)alkylaraino, carboxy-( 1 -6C)alkylamino, (1 -6C)alkoxycarbonyl-( 1 -6C)alkylamino, 

20 carbamoy l-( 1 -6C)alkylamino, N-( 1 -6C)alkylcarbamoyl-( 1 -6C)alkylamino, 
EN-di-[( 1 -6C)alkyl]carbamoyl-(l -6C)alkylamino, amino-(2-6C)alkylamino, 
(l-6C)alkylamino-(2-6C)alkylamino, di-[(l-6C)alkyl]amino-(2-6C)alkylamino, 
N-(l-6C)alkyl-halogeno-(l-6C)alkylamino,N-(l-6C)alkyl-hydroxy-(2-6C)alkylamino, 
N-( 1 -6C)alkyl-( 1 -6C)alkoxy-(2-6C)alkylamino, N-(l -6C)alkyl-cyano-( 1 -6C)alkylamino, 

25 N-( 1 -6C)alkyl-carboxy-( 1 -6C)alky lamino, N-(l -6C)alkyl-( 1 -6C)alkoxycarbonyl- 
( 1 -6C)alkylamino, N-( 1 -6C)alkyl-carbamoyl-( 1 -6C)alkylamino, N-( 1 -6C)alkyl- 
N-( 1 -6C)alkylcarbamoyl-( 1 -6C)alkylamino, N-(l -6C)alkyl-N,N-di-[( 1 -6C)alkyl]carbamoyl- 
( 1 -6C)alkylamino, N-( 1 -6C)alkyl-amino-(2-6C)alkylamino, N-( 1 -6C)alkyl-( 1 -6C)alky lamino- 
(2-6C)alkylamino,N-(l-6C)alkyl-di-[(l-6C)alkyl]amino-(2-6C)alkylamino, 

30 (l-6C)alkanesulphony lamino, N-(l-6C)alkyl-(1.6C)alkanesulphonylamino, halogeno- 
(2-6C)alkanoy lamino, hydroxy-(2-6C)alkanoylamino, ( 1 -6C)alkoxy-(2-6C)alkanoy lamino, 
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cyano-(2-6C)alkanoy lamino, carboxy-(2-6C)alkanoylamino, ( 1 -6C)alkoxycarbonyl- 
(2-6C)alkanoylamino, carbamoyl-(2-6C)alkanoylamino, N-(l -6C)alkylcarbamoyI- 
(2-6C)alkanoy lamino, N ,N-di-[( 1 -6C)dkyl]carbamoyl-(2-6C)alkanoy lamino, 
amino-(2-6C)alkanoylamino, ( 1 -6C)alkylamino-(2-6C)alkanoylamino, di-[( 1 -6C)alkyl]amino- 

5 (2-6C)alkanoylamino, aryloxy, arylamino, aryl-(l-6C)alky lamino, N-(l-6C)alkyl-aryI- 
(l-6C)alkylamino, aroylamino, arylsulphonylamino, N-arylsulphamoyl, 
aryl-(2-6C)alkanoylamino, aryl-(l-6C)alkoxy-(l-6C)alkyl, aryl-(l-6C)alkylamino- 
(l-6C)alkyl, N-(l-6C)alkyl-aryKl-6C)alkylamino-(l-6C)alkyl, heteroaryloxy, heteroary 1- 
(l-6C)alkoxy, heteroary lamino, heteroary Hl-6C)alky lamino, N-(l-6C)alkyI-heteroaryl- 

10 (l-6C)alky lamino, heteroarylcarbony lamino, heteroarylsulphonylamino, 

N-heteroarylsulphamoyl, heteroary l-(2-6C)aikanoy lamino, heteroary 1-(1 -6C)alkoxy- 
( 1 -6C)alkyl, heteroary l-( 1 -6C)alkylamino-( 1 -6C)alky 1, N-( 1 -6C)alkyl-heteroary 1- 
(l-6C)alkylamino-(l-6C)alkyl, heterocyclyloxy, heterocyclyl-(l -6C)alkoxy, 
heterocyclylamino, heterocyclyl-(l -6C)alky lamino, N-(l -6C)alkyl-heterocyclyl- 

15 (l-6C)alky lamino, heterocyclylcarbony lamino, heterocyclylsulphony lamino, 

N-heterocycly Isulphamoyl, heterocyclyl-(2-6C)alkanoylamino, heterocyclyl-(l -6C)alkoxy- 
(l-6C)alkyl, heterocyclyl-(l-6C)alkylamino-(l-6C)alkyl and 
N-(l-6C)alkyl-heterocyclyl-(l-6C)alkylamino-(l-6C)alkyl; 

and wherein any aryl, heteroaryl or heterocyclyl group in a substituent on R 4 may optionally 
20 bear 1 or 2 substituents selected from halogeno, (l-6C)alkyl and (l-6C)alkoxy; 

and wherein any of the substituents defined in paragraph (D) hereinbefore which comprise a 

CH 2 group which is attached to 2 carbon atoms or a CH 3 group which is attached to a carbon 

atom may optionally bear on each said CH 2 or CH 3 group a substituent selected from hydroxy, 

amino, (l-6C)alkoxy, (l-6C)alky lamino and di-[(l-6C)alkyl]amino; 
25 or a pharmaceutically-acceptable salt or in-vivo -cleavable ester thereof; 

provided that a substituent on R 4 is selected from paragraph (C) hereinbefore only if at least 

one R 1 group is selected from paragraph (B) hereinbefore; 

and provided that the compounds N-[5-(3-cyclohexylpropionamido)-2-methylphenyl]- 
3,4-methylenedioxybenzamide and N-{5-[2-(2,3-epoxypropoxy)benzamido]- 
30 2-methylphenyi}-2-(2,3-epoxypropoxy)benzamide are excluded. 
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2. An amide derivative of the Formula I according to claim 1 wherein R 3 is methyl, ethyl, 

chloro or bromo; . .. . 

R 1 is selected from the substituents defined in paragraphs (A) and (B) hereinafter:- 

(A) hydroxy, fluoro, chlorp, trifluoromethyl, cyano, methyl, ethyl, methoxy and 
5 ethoxy; and 

(B) chloromethyl, methoxymethyl, methylaminomethyl, ethylaminomethyl, 
dimethylaminomethyl, diethylaminomethyl, 2-hydroxyethylaminomethyl, 

2- methoxyethylaminomethyl, 2-chloroethoxy, 3-chloropropoxy, 2-hydroxyethoxy, 

3- hydroxypropoxy, 2-methoxyethoxy, 2-ethoxyethoxy, 3-methoxypropoxy, 
10 3-ethoxypropoxy, cyanomethoxy, carboxymethoxy, 2-carboxyethoxy, 

methoxycarbonylmethoxy, ethoxycarbonylmethoxy, tert-butoxycarbonylmethoxy, 
2-methoxycarbonylethoxy, 2-ethoxycarbonylethoxy, 2-tert-butoxycarbonyIethoxy, 

2- aminoethoxy, 3-aminopropoxy, 2-methylaminoethoxy, 2-ethylaminoethoxy, 

3- methylaminopropoxy, 3-ethylaminopropoxy, 2-dimethylaminoethoxy, 

15 2-diethylaminoethoxy, 3-dimethylaminopropoxy, 3-diethylaminopropoxy, 2-pyridylmethoxy, 

2- (imidazoM-yl)ethoxy, 3-(imidazol-l-yl)propoxy, piperidin-4-yloxy, 1-methylpiperidin- 

4- yloxy, 2-pyrrolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 2-piperidinoethoxy, 

3- piperidinopropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 2-piperazin-l-ylethoxy, 
3-piperazin-l-ylpropoxy, 2-(4-methylpiperazin-l-yl)ethoxy and 3-(4-methylpiperazin- 

20 l-yl)propoxy; 
m is 1 or 2; 
p is 0; 
q is 0; and 

R 4 is phenyl wherein R 4 is substituted with 1 or 2 substituents selected from paragraphs (C) 
25 and (D) hereinafter:- 

(C) hydroxy, fluoro, chloro, trifluoromethyl, cyano, methyl, ethyl, methoxy, 
ethoxy, methylamino, ethylamino, dimethylamino, diethylamino, phenyl, benzyl, benzyloxy, 
pyrrolidin-l-yl, piperidino, morpholino, piperazin-l-yl and 4-methylpiperazin-l-yl; and 

(D) chloromethyl, methoxymethyl, 2-methoxyethyl, methylaminomethyl, 

30 ethylaminomethyl, dimethylaminomethyl, diethylaminomethyl, 2-hydroxyethylaminomethyl, 
2-methoxyethylaminomethyl, 2-chloroethoxy, 3-chloropropoxy, 2-hydroxyethoxy, 
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3-hydroxypropoxy, 2-methoxyethoxy, 2-ethoxyethoxy, 3-methoxypropoxy, 3-ethoxypropoxy, 
cyanomethoxy, carboxymethoxy, 2-carboxyethoxy, methoxycarbonylmethoxy, 
ethoxycarbonylmethoxy, tert-butoxycarbonylmethoxy, 2-methoxycarbonylethoxy, 
2-ethoxycarbonylethoxy, 2-tert-butoxycarbonylethoxy, 2-aminoethoxy, 3-aminopropoxy, 
5 2-methylaminoethoxy, 2-ethylaminoethoxy, 3-methylaminopropoxy, 3-ethylaminopropoxy, 

2- dimethylaminoethoxy, 2-diethylaminoethoxy, 3-dimethylaminopropoxy, 

3- diethylaminopropoxy, 2-chloroethylamino, 2-hydroxyethylamino, 2-methoxyethylamino, 
2-ethoxyethylamino, 2-aminoethylamino, 2-methylaminoethylamino, 

2- ethylaminoethylamino, 2-dimethylaminoethyIamino, 2-diethylaminoethylamino, 

1 0 N-(2-chloroethyl)-N-methylamino, N-(2-hydroxyethyl)-N-methylamino, N-(2-methoxyethyl)- 
N-methylamino, N-(2-ethoxyethyl)-N-methylamino, N-(2-aminoethyl)-N-methylamino, 
N-(2-methylaminoethyl)-N-methylamino, N-(2-dimethylaminoethyl)-N-methylamino. 
N-(3-aminopropyl)-N-methylamino, N-(3-methylaminopropyl)-N-methylamino, 
N-(3-ethylaminopropyI)-N-methylamino, N-(3-dimethyIaminopropyl)-N-methylamino, 

15 N-(3-diethylaminopropyl)-N-methylamino, 2-pyridylmethoxy, 2-(imidazol-l-yl)ethoxy, 

3- (imidazol-l-yl)propoxy, piperidin-4-yloxy, l-methylpiperidin-4-yloxy, 2-pyrrolidin- 

1- ylethoxy, 3-pyrrolidin-l-ylpropoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 

2- morpholinoethoxy, 3-morpholinopropoxy, 2-piperazin-l -ylethoxy, 3-piperazin- 
1-ylpropoxy, 2-(4-methyipiperazin-l-yl)ethoxy and 3-(4-methylpiperazin-l-yl)propoxy; 

20 provided that a substituent on R 4 is selected from paragraph (C) immediately above only if at 
least one R 1 group is selected from paragraph (B) within the R 1 definition immediately above; 
or a pharmaceutically-acceptable salt thereof 

3. An amide derivative of the Formula I according to claim 1 wherein m is 1, the R ! 
25 group is selected from the substituents defined in paragraph (B) hereinafter and the R 1 group 
is located at the 3- or 4-position, 

or m is 2, at least one R 1 group is selected from the substituents defined in paragraph (B) 
hereinafter and one R 1 group may be selected from the substituents defined in paragraph (A) 
hereinafter and the R l groups, which may be the same or different, are located at the 3- and 
30 4-positions :- 

(A) hydroxy, fluoro, chloro, trifluoromethyl, cyano, amino, methyl, ethyL 
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methoxy, ethoxy, methylamino, ethylamino, dimethylamino, diethylamino, aminomethyl, 
2-aminoethyl, pyrrolidin-l-yl, piperidino, morpholino, piperazin-l-yl, 4-methylpiperazin-l-yl, 
pyrrolidin-l-ylmethyl, piperidinomethyl, morpholinomethyl, piperazin-l-ylmethyl and 
4-methy lpiperazin- 1 -y lmethyl; and 
5 (B) methylaminomethyl, ethylaminomethyl, dimethylaminomethyl, 

diethylaminomethyl, 2-hydroxyethylaminomethyl, 2-methoxyethylaminomethyl, 

2- aminoethoxy, 3-aminopropoxy, 2-methylaminoethoxy, 2-ethylaminoethoxy, 

3- methylaminopropoxy, 3-ethylaminopropoxy, 2-dimethylaminoethoxy, 

2- diethylaminoethoxy, 3-dimethylaminopropoxy, 3-diethylaminopropoxy, 2-pyridylmethoxy, 
10 2-(imidazoI-l-yl)ethoxy, 3-(imidazol-l-yi)propoxy, piperidin-4-yloxy, 1-methylpiperidin- 

4- yloxy, 2-pyrrolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 2-piperidinoethoxy, 

3- piperidinopropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 2-piperazin-l-ylethoxy, 

3- piperazin-l-ylpropoxy, 2-(4-methylpiperazin-l-yl)ethoxy and 3-(4-methylpiperazin- 

1- yI)propoxy; 
15 pisO; 

R 3 is methyl; 
q is 0; and 

R 4 is phenyl which is substituted with 1 substituent selected from those defined in 
paragraph (D) hereinafter and located at the 3- or 4-position, 
20 or R 4 is phenyl which is substituted with 2 substituents, at least one selected from the 
substituents defined in paragraph (D) hereinafter and one optionally selected from the 
substituents defined in paragraph (C) hereinafter and the substituents, which may be the same 
or different, are located at the 3- and 4-positions :- 

(C) hydroxy, fluoro, chloro, trifluoromethyl, cyano, amino, methyl, ethyl, 

25 methoxy, ethoxy, methylamino, ethylamino, dimethylamino, diethylamino, aminomethyl, 

2- aminoethyl, pyrrolidin-l-yl, piperidino, morpholino, piperazin-l-yl, 4-methylpiperazin-l-yl, 
pyrrolidin-l-ylmethyl, piperidinomethyl, morpholinomethyl, piperazin-l-ylmethyl and 

4- methylpiperazin-l-ylmethyl; and 

(D) methylaminomethyl, ethylaminomethyl, dimethylaminomethyl, 
30 diethylaminomethyl, 2-hydroxyethylaminomethyl, 2-methoxyethylaminomethyl, 

2-aminoethoxy, 3-aminopropoxy, 2-methylaminoethoxy, 2-ethylaminoethoxy, 
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3- methylaminopropoxy, 3-ethylaminopropoxy, 2-dimethylaminoethoxy, 
2-diethylaminoethoxy, 3-dimethylaminopropoxy, 3-diethylaminopropoxy, 2-pyridylmethoxy, 

2- (imidazol-l-yl)ethoxy, 3-(imidazol-l-yl)propoxy, piperidin-4-yloxy, 1-methylpiperidin- 

4- yloxy, 2-pyrrolidin-l-y lethoxy, 3-pyrrolidin-l-ylpropoxy, 2-piperidinoethoxy, 

5 3-piperidinopropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 2-piperazin-l-y lethoxy, 

3- piperazin-l-ylpropoxy, 2-(4-methylpiperazin-l-yl)ethoxy and 3-(4-methyipiperazin- 
l-yl)propoxy; 

or a pharmaceutically-acceptable salt thereof; 

provided that a substituent on R 4 is selected from paragraph (C) hereinbefore only if at least 
10 one R* group is selected from paragraph (B) hereinbefore. 

4. An amide derivative of the Formula I according to claim 1 wherein m is 1 , the R 1 
group is selected from the substituents defined in paragraph (B) hereinafter and the R 1 group 
is located at the 3- or 4-position, 
15 or m is 2 or 3, at least one R 1 group is selected from the substituents defined in paragraph (B) 
hereinafter and is located at the 3- or 4-position and the other R 1 groups, which may be the 
same or different, are selected from the substituents defined in paragraphs (A) or (B) 
hereinafter :- 

(A) hydroxy, fluoro, chloro, trifluoromethyl, cyano, amino, methyl, ethyl, 

20 methoxy, ethoxy, methylamino, ethylamino, dimethylamino, diethylamino, aminomethyl, 
2-aminoethyl, pyrrolidin-l-yl, piperidino, morpholino, piperazin-l-yl, 4-methylpiperazin-l-yl, 
pyrrolidin-l-ylmethyl, piperidinomethyl, morpholinomethyl, piperazin-l-ylmethyl and 
4-methylpiperazin-l-ylmethyl; and 

(B) methylaminomethyl, ethylaminomethyl, dimethylaminomethyl, 
25 diethylaminomethyl, 2-hydroxyethylaminomethyl, 2-methoxyethylaminomethyl, 

2- aminoethoxy, 3-aminopropoxy, 2-methylaminoethoxy, 2-ethylaminoethoxy, 

3- methylaminopropoxy, 3-ethylaminopropoxy, 2-dimethylaminoethoxy, 

2- diethylaminoethoxy, 2-diisopropylaminoethoxy, 3-dimethylaminopropoxy, 

3- diethylaminopropoxy, 2-pyrrolidin- 1 -y lethoxy , 3 -pyrrolidine 1 -y lpropoxy , 
30 2-Qi-methylpyrrolidin-2-yl)ethoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 

2-morpholinoethoxy, 3-morpholinopropoxy, 2-piperazin-l-y lethoxy, 3-piperazin-l- 
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y Ipropoxy , 2-(4-methylpiperazin- 1 -y l)ethoxy, 3-(4-methylpiperazin- 1 -yl)propoxy, 
2-pyridylmethoxy, 2-methylthiazol-4-ylmethoxy, 2-(imidazol- 1 -yl)ethoxy, 3-(imidazol- 1 - 
yl)propoxy, piperidin-4-yloxy, N-methylpiperidin-4-yIoxy, N-me%lhomopiperidin-4-yloxy, 
pyrrolidin-3-yloxy and N-methylpyrrolidin-3-yloxy; 
5 p is 0; 
R 3 is methyl; 
q is 0; and 

R 4 is phenyl which is substituted with 1, 2 or 3 substituents, which may be the same or 
different, selected from the substituents defined in paragraphs (CI), (C2) or (D) hereinafter 
10 provided that one substituent is selected from the substituents defined in paragraphs (C2) or 
(D) hereinafter and is located at the 3- or 4-position :- 

(CI) hydroxy, fluoro, chloro, trifluoromethyl, cyano, methyl, ethyl, methoxy and 

ethoxy; 

(C2) amino, methylamino, ethylamino, dimethylamino, diethylamino, aminomethyl, 
15 2-aminoethyl, pyrrolidin-l-yl, piperidino, morpholino, piperazin-l-yl, homopiperazin-l-yl, 
4-methylpiperazin- 1 -y 1, 4-methy Ihomopiperazin- 1 -yl, pyrrolidin- 1 -y Imethyl, 
piperidinomethyl, morpholinomethyl, piperazin-l-y Imethyl and 4-methylpiperazin- 

1- y Imethyl; and 

(D) methylaminomethyl, ethylaminomethyl, dimethylaminomethyl, 
20 diethylaminomethyl, 2-hydroxyethylaminomethyl, 2-methoxyethylaminomethyl, 

2- aminoethoxy, 3-aminopropoxy, 2-methylaminoethoxy, 2-ethylaminoethoxy, 

3- methylaminopropoxy, 3-ethylaminopropoxy, 2-dimethylaminoethoxy, 
2-diethylaminoethoxy, 3-dimethylaminopropoxy, 3-diethylaminopropoxy, 2-pyridylmethoxy, 

2- (imidazol-l-yl)ethoxy, 3-(imidazol-l-yl)propoxy, piperidin-4-yloxy, 1-methylpiperidin- 
25 4-yloxy, 2-pyrrolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 2-piperidinoethoxy, 

3- piperidinopropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 2-piperazin-l-ylethoxy, 
3-piperazin-l-ylpropoxy, 2-(4-methylpiperazin-l-yl)ethoxy and 3 -(4-methy lpiperazin- 
l-yl)propoxy; 

or a pharmaceutically-acceptable salt thereof. 

30 
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5. An amide derivative of the Formula I according to claim 1 wherein m is 1, the R' 
group is selected from the substituents defined in paragraph (B) hereinafter and the R' group 
is located at the 3- or 4-position, 

or m is 2, at least one R 1 group is selected from the substituents defined in paragraph (B) 
5 hereinafter and is located at the 3- or 4-position and the other R 1 group is selected from the 
substituents defined in paragraphs (A) or (B) hereinafter :- 

(A) hydroxy, methyl, ethyl, methoxy, ethoxy, dimethylamino, diethylamino, 
pyrrolidin-l-yl, piperidino, morpholino, piperazin-l-yl, 4-methylpiperazin-l-yl, pyrrolidin- 

1- ylmethyl, piperidinomethyl, morpholinomethyl, piperazin-l-ylmethyl and 
10 4-methylpiperazin-l-ylmethyl; and 

(B) dimethylaminomethyl, diethylaminomethyl, 2-dimethylaminoethoxy, 

2- diethylaminoethoxy, 2-diisopropylaminoethoxy, 3-dimethylaminopropoxy, 

3- diethylaminopropoxy, 2-(pyrrolidin-l -yl)ethoxy, 3-(pyrrolidin- 1 -yl)propoxy, 
2-(N-memylpyirolidin-2-yl)ethoxy,2-piperidinoethoxy,3-piperidinopropoxy, 

15 2-morpholinoethoxy, 3-morpholinopropoxy, 2-piperazin-l-ylethoxy, 3-piperazin- 
1 -ylpropoxy, 2-(4-methylpiperazin- 1 -yl)ethoxy, 3-(4-methylpiperazin- 1 -yl)propoxy, 

2- pyridylmethoxy, 2-methylthiazol-4-ylmethoxy, piperidin-4-yloxy, N-methylpiperidin- 

4- yloxy, N-methylhomopiperidin-4-yloxy, pyrrolidin-3-yloxy and N-methylpyrrolidin- 

3- yloxy; 
20 p is 0; 

R 3 is methyl; 
q is 0; and 

R 4 is phenyl which is substituted at the 3-position with a substituent selected from 
dimethylamino, diethylamino, pyrrolidin-l-yl, piperidino, morpholino, piperazin-l-yl, 
25 homopiperazin-l-yl, 4-methylpiperazin-l-yl and 4-methylhomopiperazin-l-yl and is 

optionally substituted with a further substituent selected from fluoro, chloro, cyano, methyl 
and trifluoromethyl; 

or a pharmaceutically-acceptable salt thereof. 



30 6. An amide derivative of the Formula I according to claim 1 wherein R 3 is methyl; 
p is 0; 
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qis 0; 

(R*) m is 4-diethylaminomethyl, 3-(2-diethylaminoethoxy), 3-(2-diisopropylaminoethoxy), 

3- (3-diethylaminopropoxy), 3-(2-pyrroIidin- 1 -ylethoxy), 3-[2-(N-me%lpyrrolidin- 

2- yl)ethoxy], 3-(2-piperidinoethoxy), 3-(3-piperidinopropoxy), 4-[3-(4-methylpiperazin- 

5 l-yl)propoxy], 4-methoxy-3-(2-pyrroIidin-l-yIethoxy), 4-methoxy-3-(2-piperidinoethoxy) ) 

4- methoxy-3-(3-piperidinopropoxy), 4-methoxy-3-(2-diethylaminoethoxyj, 4-methoxy- 

3- (3-diethylaminopropoxy), 4-methoxy-3-[2-(N-methylpyrrolidin-2-yl)ethoxy], 

4- (2-pyridylmethoxjj), 4-(2-methylthiazol-4-ylmethoxy), 3-piperidin-4-yloxy, 
4-piperidin-4-yloxy, 3-(N-me%lhomopiperidin-4-yloxy) and 3-pyrrolidin-3-yIoxy; and 

10 R 4 is 3-pyrrolidin-l-ylphenyl, 3-piperidinophenyl, 3-morpholinophenyl, 
3-fluoro-5-morpholinophenyl or 3-morpholino-5-trifluoromethylphenyl; 
or a pharmaceutically-acceptable salt thereof. 

7. A compound of the Formula I according to claim 1 selected from :- 
1 5 N- { 5-[4-(3 -hydroxypropoxy)benzamido]-2-methy lpheny 1 } -3 ,4-dimethoxybenzamide , 
N-[5<3-dimethylaminobenzanu 

N-[5-(4-cyanobenzamido)-2-methylphenyl]-4-(2-methoxyethoxy)benzamide, 
N-[2-chloro-5-(4-cyanobenzamido)phenyl]-4-[2-(imidazol-l-yl)ethoxy]benzamide, 
N-[2-methyl-5-(3-moipholinobenzamido)phenyl]-3-piperidin^-yloxybenzamide, 
20 N-[2-methyl-5-(3-morpholinobenzamido)phenyl]-3-(2-pyrrolidin- 1 -ylethoxy)benzamide, 
N42-methyl-5-(3-morpholinobenzamido)phenyl]-3-(2-diethylaminoethoxy)benzamide, 
N-[2-methyl-5-(3-morpholinobenzamido)phenyl]-4-methoxy-3-(2-pyrrolidin- 
1 -y lethoxy)benzamide, 

N-[2-methyl-5-(3-morpholinobenzamido)phenyl]-4-diethylaminomethylbenzamide, 
25 N-[2-methyl-5-(3-morpholinobenzamido)phenyl]-4-[3-(4-methylpiperazin- 
1 -y I)propoxy ]benzamide, 

N-[2-methyl-5-(3-morpholinobenzamido)phenyl]-3-[2-(N-methylpyrrolidin- 
2-yl)ethoxy]benzamide, 

N^2-methyl-5-(3-pyrrolidin-l-ylbenzamido)phenyl]-3-piperidin-4-yloxyben2amide, 
30 N-[2-methyl-5-(3-piperidinoben2amido)phenyl]-3-piperidin-4-yloxybenzamide, 
N-[2-methyl-5-(3-morpholinobenzamido)phenyl]0-(N-methylhomopiperidin- 
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4-yloxy)benzamide, 
N-[5-(3-fluoro-5-morpholinote^ 
N-[2-methyl-5-(3-morpholinobenzam^ 
N-[5-(3-fluoro-5-morpholinobenzamido 
5 and N-[5-(3-fluoro-5-pyrroIidin- 1 -ylbenzamido)-2-methylphenyl]- 
4-diethylaminomethylbenzamide; 
or the pharmaceutically-acceptable salts thereof. 

8. A process for the preparation of an amide derivative of the Formula I, or a 
10 pharmaceutically-acceptable salt or in-vivo -cleavable ester thereof, according to claim 1 
which comprises :- 

(a) the reaction of a compound of the Formula II 



Formula II 




with an acid of the Formula III 



15 



H-O-4 

(CH 2 ) q R 4 
Formula III 

or an activated derivative thereof, under standard amide bond forming conditions, wherein 
variable groups are as defined in claim 1 and wherein any functional group is protected if 
necessary, and: 

(i) removing any protecting groups; 
20 (ii) optionally forming a pharmaceutically-acceptable salt or in-vivo- cleavable 

ester; 

(b) the reaction of an acid of the Formula V 
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(R 1 ), 



m 




0-H 



Formula V 



or an activated derivative thereof, with an aniline of the Formula VII 



Formula VII 



H 



H 



\ 



N 




H 



(CH 2 ) q 



under standard amide bond forming conditions, wherein variable groups are as defined in 
5 claim 1 and wherein any functional group is protected, if necessary, and: 

(i) removing any protecting groups; 

(ii) optionally forming a pharmaceutically-acceptabie salt or in-vivo -cleavable 
ester; 

(c) for the preparation of a compound of the Formula I according to claim 1 wherein R 1 
10 or a substituent on R 4 is (l-6C)alkoxy or substituted (l-6C)alkoxy, (l-6C)alkylthio, 

(l-6C)alkylamino, di-[(l-6C)alkyl]amino or substituted (l-6C)alkylamino or heterocyclyloxy, 
the alkylation, conveniently in the presence of a suitable base, of an amide derivative of the 
Formula I wherein R 1 or a substituent on R 4 is hydroxy, mercapto or amino as appropriate; 

(d) for the preparation of a compound of the Formula I according to claim 1 wherein R 1 
15 or a substituent on R 4 is (l-6C)alkanoyiamino or substituted (2-6C)alkanoylamino, the 

acylation of a compound of the Formula I wherein R 1 or a substituent on R 4 is amino; 

(e) for the preparation of a compound of the Formula I according to claim 1 wherein R 1 
or a substituent on R 4 is (l-6C)alkanesulphonylamino, the reaction of a compound of the 
Formula I wherein R 1 or a substituent on R 4 is amino with a (l-6C)alkanesulphonic acid, or an 

20 activated derivative thereof; 

(f) for the preparation of a compound of the Formula I according to claim 1 wherein R 1 
or a substituent on R 4 is carboxy, carboxy-(l-6C)alkyl, carboxy-(l-6C)alkoxy, 
carboxy-(l-6C)alkylamino, N«(l-6C)alkyl-carboxy-(l-6C)alkylamino or 
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carboxy-(2-6C)alkanoyiamino, the cleavage of a compound of the Formula I wherein R l or a 
substituent on R 4 is (l-6C)alkoxycarbonyl, (l-6C)alkoxycarbonyl-(l-6C)alkyl, 
( 1 -6C)alkoxycarbonyl-( 1 -6C)alkoxy , ( 1 -6C)alkoxycarbony l-( 1 -6C)alky lamino, 
N-(l-6C)alkyl-(l-6C)alkoxycarbonyl-(l-6C)alkylamino or (l-6C)alkoxycarbonyl- 
5 (2-6C)alkanoylamino as appropriate; 

(g) for the preparation of a compound of the Formula I according to claim 1 wherein R 1 or 
a substituent on R 4 is amino-(l-6C)alkyl, heterocyclyl-(l-6C)alkyl, (l-6C)a!ky lamino- 
(l-6C)alkyl, di-[(l-6C)alkyl]amino-(l-6C)alkyl, substituted (2-6C)alkylamino-(l-6C)alkyl or 
substituted N-(l-6C)alkyl-(2-6C)alkylamino-(l-6C)alkyl, the reaction of a compound of the 

10 Formula I wherein R l or a substituent on R 4 is a group of the formula -(l-6C)alkylene-Z 
wherein Z is a displaceable group with an appropriate amine or heterocyclyl compound; 

(h) for the preparation of a compound of the Formula I according to claim 1 wherein R 1 or 
a substituent on R 4 is amino, heterocyclyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
substituted (l-6C)alky lamino, substituted N-(l-6C)alkyl-(l-6C)alky lamino, substituted 

15 (2-6C)alkylamino or substituted N.(l-6C)alkyl-(2-6C)alkylamino, the reaction of a compound 
of the Formula I wherein R l or a substituent on R 4 is a displaceable group Z with an 
appropriate amine or heterocyclyl compound; 

(i) for the preparation of a compound of the Formula I according to claim 1 wherein R 1 or 
a substituent on R 4 is N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, the alkylation, 

20 conveniently in the presence of a suitable base, of an amide derivative of the Formula I 
wherein R 1 or a substituent on R 4 is (1 -6C)alkanesulphony lamino; 

(j) for the preparation of a compound of the Formula I according to claim 1 wherein R 1 or 
a substituent on R 4 is a hydroxy-heterocyclyl-(l-6C)alkoxy group, a hydroxy- 
(l-6C)alkylamino-(2-6C)alkoxy group or a hydroxy-di-[(l-6C)alkyl]amino-(2-6C)alkoxy 
25 group, the reaction of a compound of the Formula I wherein R ! or a substituent onll 4 is a 
epoxy-substituted (l-6C)alkoxy group with a heterocyclyl compound or an appropriate amine; 
or 

(k) for the preparation of a compound of the Formula I according to claim 1 wherein R 1 , 
R 2 or a substituent on R 4 is an amino group, the reduction of a compound of the Formula I 
30 wherein R 1 , R 2 or a substituent on R 4 is a nitro group. 

9. A pharmaceutical composition which comprises an amide derivative of the Formula I, 
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or a pharmaceutically-acceptable salt or in-vivo -cleavable ester thereof, according to claim 1 
in association with a pharmaceutically-acceptable diluent or carrier. 

10. The use of an amide derivative of the Formula I, or a pharmaceutically-acceptable salt 
or in-vivo -cleavable ester thereof, according to claim 1 in the manufacture of a medicament 
for use in the treatment of medical conditions mediated by cytokines. 
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